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BRIEFLY TOLD. 
Se ae 2 

THE OUTLOOK FOR GAS PRICES IN BROOKLYN, NEW YORK AND JERSEY 
Ciry.—We will have to admit, at the outset, that the names of these 
three cities have rarely been coupled in any single business matter, but 
as oddities are noteworthy, and as those who have to do with oddities are 
seldom surprised, no matter what the circumstances may be, it looks to 
have come to our portion to say that greater New York and lesser New 
Jerseyjare confronted with a trouble which afflicts them both—that is, the 
gas men of the three cities have been afflicted with hard boils on their anat- 
omies, the growth and fruitification of which are almost at the sloughing 
point. The gas men are solely responsible for the appearance of the ulcers, 
for, very much after the nature of rugged youth—whose blind indifference 
to that which is to follow their callow period is a well estab'ished, in 
fact, an everyday fact—they made hay while the sun shone, neglectful 
of the wisdom that a time of disorder was likely to come. Those who 
have witnessed the rottenness of the financiering methods of the owners 
of the New York, Brooklyn and Jersey City Gas Companies during the 
past decade are not surprised at the present condition of things. In New 
York, verbal agreements entered into have been treated like the frothy 
pledges made by boon conipanions in their most cuppy, hilarious stages; 
in Brooklyn, that center of restful peace, where the aim of the most respec- 
table seems to be to hold that the last with whom they have had business 
dealings was the worst scoundrel that a conference was ever had with, 
simple blackmail seems to have been the game; and in Jersey City, 
grab-all and keep-all ruled the roost. Our readers outside of the three 
cities will likely say the foregoing is incoherent ; to them it may be, 
but those who have to do with the internal policy of the three named 
cities, in so far as the gas supply of the same is concerned, will have no 
trouble in recognizing the entire rationalness of what we have said. 
However, frothy pledges, broken and unbroken, blackmail and hog- 
gishness are but poor chains wherewith to moor a boat in even safe waters, 
and the strain has reached the stretch where the links have parted. In 
New York, everyone conversant with the gas business for the past five 
years knows that the ruling gas rate has been too high, that the Com- 
panies have kept the price at a figure which invited the attention of 
restless ‘‘ promoters,” from the West and elsewhere, who cared 
not who was burned as long as they saved their own wings. The 
most shining example of this is shown in the case of the concern known 
now as the New York and East River Gas Company, which followed 
that other no less haloed organization that sprang from the loins of the 
Schulz-Thurber-Sherwood-Bixby-Andrews combination and its assigns, 
and which now reposes under the double halo that is supposed to en- 
circle the head of St. Russell Sage. The Western gentleman who 
‘‘ floated’? the New York and East River goosequill—for its tunnel 
under the East River could be designated by no more appropriate name 
—and the ostensible manager of the Standard Company, then, ought to 
make common cause, for they have succeeded in disturbing the regu- 
larly organized gas suppry of this city in no small measure ; but they 
are still wide of their ultimate mark, very much as Samson was when 
he pulled down the temple and died in its ruins. Where is Standard 
preferred stock coming in, to say nothing of its common rags, when the 
row which the East River and itself has originated is concluded? Do 
these people think that the Consolidated, the Mutual and the Equitable 
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Companies are not able to keep them where they are? The one on the 
banks of the Harlem, north and south, the other on the marshes 
of Ravenswood, with its poorly constructed sewer betwixt New 
’ York and Long Island. .Those who differ with us will say that 
time alone will tell; but we would put ourselves on record as assert- 
ing that when the battle has ended the real gas companies of the 
city will be where they now are—on: top. The Brooklyn situation 
is dirtier still than is the New York one, for over there no out- 
siders have interfered for over 10 years, or after the time when 
the Fulton-Municipal, and some of those interested in the Williams- 
burgh Company, managed to frighten the others—save the Nassau— 
into paying ‘‘ rent” for the privilege of: making gas in their respective 
districts. We are assured that history repeats itself, and it does beyond 
a doubt ; but not always in the same way, and in our belief the tactics 
which were so successfully pursued in 1880-83 will fail in 1894. The 
times are changed, and those who were frightened in 1883 are 10 years 
older than they were then—or, for instance, they are about the same 
age now that those who then frightened them were 10 years ago. An 
old dog is slow to learn new tricks, and the younger dog, if he is well 
bred, can ever be counted on to improve on the tricks of his sires ; in- 
deed, were it not so, there would be no such thing as real progress. In 
olden times gas wars were sharp and short, but in the newer days the 
game seems to have dragged ; still, it was easier, say 20 years ago, to 
make a cut from $4 per 1,000 to $3.50 (or even $2.50) than it is now to 
order a cut from $1.25 to 90 cents. Percentage, perhaps, is that which 
tells. However, the Brooklyn situation may be thus simplified. The 
paying of ‘‘ rent” having ceased, those who received the ‘‘ rent’ must 
not be cast down if their future income is largely diminished, and some 
of the moguls who enjoyed its receipt might better attend strictly to 
the business of selling oil. That was their original business, and their 
acquired talents ought to fortify them in the knowledge that there is 
nothing like oil—for them. It is all useless to assert that the Standard 
Oil Company is back of this Brooklyn row ; perhaps people who have 
a look in at the Standard’s business may be concerned in Brooklyn gas 
securities, but as a Company the Standard’s top guns are rather tired of 
the recoils caused by the gunners in the lower tiers. We do not and 
never did care much for the methods pursued by Mr. Addicks in the 
gas field, but common justice prompts the remark that his course so far 
in the Brooklyn field has been immeasurably above that of his oppo- 
nents in respect of straight-out dealing ; and, in the long run, straight- 
out dealing wins. To sum it up, between the New York and East Riv- 
er, the Standard, the Williamsburgh and the Fulton-Municipal Com- 
panies, the gas rate of New York and Brooklyn will shortly be on a 
permanent basis of $1 per 1,000. The Jersey City case can be dismissed 
without much consideration. Over there the gas men have had the 
field to themselves without molestation, save that that may have eman- 
ated from Trenton, but now that Newark has taken a hand in (Newark 
having been obliged to hold up the price, comparatively, so that its 
neighbors would not unduly suffer), and that consolidation of the gas 
interests of Newark and Jersey City is not improbable, Jersey City 
must come to a reasonable figure. 





Pousiic LIGHTING, CRANFORD, N. J.—The Township Committee of 
Cranford solicits sealed proposals for lighting the streets of the town 
with either gas or electricity, on a two years’ contract, bids to be opened 
at 8 P.M., July 9th. Particulars may be obtained by addressing R. C. 
Plum, Town Clerk. 


RESIGNATION OF CoL. JoHN T. WHEELWRIGHT.—The following ex- 
plains itself: ‘‘ As a law recently enacted forbids any member of the 
Board of Gas and Electric Light Commissioners from transacting any 
other business, I hereby resign my office. I have to-day learned from 


the Secretary of the Commonwealth that this act was approved upon 
June 21. Had I known on that day that the measure had become a law, 
I should have at once resigned.—JoHN T. WHEELWRIGHT.”’ 








Mr. 8. G. Stingss TO HEAR FROM His FRIENDS.—We have been ad 
vised that the Sage of Pawtucket will reach the 30th year of his active 
connection with the gas business, and the 25th year of his connection 
with the Pawtucket (R. I.) Gas Company, during the first week of July; 
and we are also advised that the Guild of Gas Managers, and perhaps 
the Society of Gas Lighting, of which bodies Mr. Stiness is an active 
and honored member, will, on July 7th, visit him at Pawtucket, there 
to fraternally congratulate him on the success which has crowned his 
long, useful and busy life. Of course, it goes without saying that many 
others than those who can claim membership in the two Societies named 
will also join in the fraternal greeting. 





ALDERMAN L. E. WYNE has introduced an ordinance in the Kansas 
City (Mo.) Council which directs that the local gas rate shall be cut to 
the net figure of $1.18 per 1,000. 


L Translated from the Journal des Usines a Gaz, by Mr. Herman Poole.] 


Mr. A. Crova’s Address Before the Association of French 
Gas Engineers. 
: —— 

Gentlemen :—In agreeing to address you on photometric methods, I 
have not failed to consider that it is a subject perilous to approach 
before gentlemen whose occupations impose the necessity of studying 
the question from the practical side; but perhaps you thought that, 
having devoted part of my labor of research to the study of luminous 
radiations, I might summarize in a few words some of the results 
obtained in that way by the physicists; still as there is often much 
difference between theory and its application, I hope you will excuse 
me if you do not find in this short exposition the technical nature 
which you have the right to exact. 

I will pass rapidly over the unit of light. Several years ago you 
heard Mr. Violle speak of the unit adopted by the Congress of Elec- 
tricians, and I will simply recall that this unit is, for light that we 
commonly call white, the quantity of light emitted by a square centi- 
meter of platinum at the temperature of solidification, and for each of 
the simple lights, the quantity of such light emitted by a like surface 
under the same conditions. The decimal candle adopted by the Con- 
gress of Electricians is the twentieth absolute standard and its value is 
almost exactly one-tenth (0.96 candle) of a Carcel. The unit, then, is 
defined physically with much precision, but as it is not the ideal of that 
which is made use of in the usual photometric determinations, secon- 
dary standards become a necessity. 

I will not here go over the use of candles of stearin, of paraffine or 
of spermaceti, long abandoned and condemned beyond appeal ; suffice 
it to say, that under the most favorable conditions these candles give 
variations in intensity which may exceed 30 per cent. of their value. 
Other standards, such as the acetate of amyl lamp, the pentane burner 
and gas flames are subject to causes of error which the Carcel standard 
lamp adopted in France presents in the smallest degree. 

Among the causes of error, I will notice irregular flow of the com- 
bustibles in the wick and the instability of flames burning in the open 
air. The least agitation of the air modifies their burning in such 
manner that the intensity of the light which they emit varies rapidly 
between limits occasionally quite large. The flame of the standard 
Carcel, on the contrary receives automatically an excess of oil and is 
fixed, so to say, in its glass chimney by a constant draft. It offers 
hence a fixity and regularity which are far from being attained by any 
standard burning in the open air. 

We must have studied comparatively these last mentioned sources of 
light with the precision which actually belongs to methods used in 
physical research in order to appreciate to what extent the Carcel stan- 
dard shows its superiority. 

Employed under conditions closely defined in such remarkable work 
as that of Dumas and Regnault, and conforming rigorously to the rules 
laid down by them, it is impossible not to be struck by the facility of 
comparison and the precision of this standard. An excellent proof of 
this is given by the remarkable constancy of the ratio of 2.08 existing 
between the standard of platinum and that of Carcel, which Mr. Violle 
so exactly established in his work. 

Employed in a photometric room with blackened walls, with a tem- 
perature of about 60° F., and placed under a hood, in the method de- 
scribed in the directions of Dumas and Regnault, it gives results of 
great precision. 

We know that, within certain limits, the weight of oil consumed is 
proportional to the light emitted, which permits us under the condi- 
tions to refer the light obtained to that which results from the combus- 
tion of 42 grammes (648 grains) per hour. 

I have placed a Carcel on the pan of a Herve-Mangon register bal- 
ance, and obtained the fine curves which I show you. You see 
the proportionality of the consumption of oil to the time; within certain 
easily realized limits. I hasten to tell you that this regularity requires 
almost absolute exclusion of air. I placed the standard on the balance 
pan in the evening, the laboratory was locked, and on the following 
morning were found the splendid curves which I am showing you. 
The moment the door is opened a break is found in the curve, which 
then resumes its regularity. During the day; during the come-and-go 
of the laboratory, the curve was still less fine. The practical conse- 
quence is that the observer must operate in a closed room and prevent 
all agitation of the air. What do you think, then, will happen when 
we use flames burning in the open air ? 

You, gentlemen, who every day have made photometric tests with 
the apparatus so nicely constructed by Deleuil, know how closely you 
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humidity of the air, and still other conditions which may be easily ap- 
preciated with a little care. In default of these, should you be aston- 
ished at certain discordances which are so easily avoided? I do not 
hesitate to affirm that the French standard is, if not free from all re- 
proach, at least one of the best at present known ; but it must needs be 
remembered that photometric determinations are very delicate, and de- 
mand a very careful observer—one who will not neglect the slightest 
precaution, however trifling it may appear, before making a rigorous 
observation. It is this way that the illustrieus Fresnel, in his photo- 
metric researches, would not allow anyone else to prepare the Carcel 
for him. He regulated it, and he himself cut the wick with the utmost 
care. Under these conditions it is possible to reach an approximation 
of a sixtieth, and we may reach that of a hundredth. 

This well established, let us pass to the employment of incandesent 
lamps as standards. The changes which the filament undergoes during 
use cause slight variations, but nevertheless we obtain illuminating 
power for the same expenditure of electric energy. This variation, of 
no account in simple illumination, public or private, prevents the 
lamp’s results being rigorously comparable with each other, and you 
know that under a good management they must be put one side before 
they have run the number of hours for which they were designed. 

Allow me to speak to you on another subject less known. It has 
been proposed to reduce to a known ratio the intensity of the flame of a 
standard by means of diaphragms ; that is to say, by limiting its illum- 
inating surface by a screen having a convenient-sized opening. The 
practice is of a nature permitting many errors. The eye, you know, 
gentlemen, is a true photographic apparatus, in which the sensitive film 
is the retina purple, the alteration of which, under the influence of 
light, is the cause which determines the physiological impression which 
we call the luminous sensation. This impression has a certain duration 
and lasts for some time after the light has ceased to act; so that the 
photometric methods based on the disappearance of interference fringes 
obtained in polarization photometers, when the two lights have been 
equalized, are subject to errors hard to avoid. The eye still sees the 
fringes after they have disappeared and we are carried past the point of 
equality. 

We must shut the eyes for some time, then open them briskly to 
look into the photometer, regulate anew to cause the fringes to disap- 
pear, and begin again the uncertainties. Moreover, the eye becomes fa- 
tigued in successive trials, and we are obliged to stop for a while. The 
use of Foucault’s photometer, on the contrary, requires only a glance 
at a translucent disk. If the eye looks at it for some time the two un- 
equal illuminated portions appear to become the same, and the line of 
demarcation of the two fields disappears. The same thing happens here 
as with photography ; the contrast of intensity of parts unequally illu- 
minated, however sharp with short exposures, weakens and disappears 
when we augment the duration of such exposure. It is necessary, 
then, that the two halves of the photometric disk should be very slight- 
ly illuminated and be viewed for only an instant, so as to retain the 
first impression. My personal experience leads me to think the lumin- 
ous field of a Carcel of one meter (39.4 inches), as is usually adopted, 
is much too great, and could be advantageously reduced one-half. 

If, then, we fixedly look for some time on a very luminous surface, 
such as a gas flame or a candle, it appears uniform, and we are led to 
believe that by diaphragms we could reduce the quantity of light given 
out in proportion to the surface exposed. 

Photography of a flame with long exposure gives same an equally 
inexact result. But let us reduce the exposure to the neighborhood of 
the limit of time when all photographic impression ceases ; then the 
concentric envelopes of the flame, which are unequally heated and lu- 
minous, appear with an admirable clearness, as you may become con- 
vinced by the examination of the photographs I place before you. In 
the cylindrical burners of the argand type you see the dark axis, and 
the margin where the envelopes of brisk combustion exist are seen out- 
side, formed of lines, with a marvellous clearness. It is the true anat- 
omy of the flame. In that of a candle, the flame which appears uni- 
form with a long exposure, is reduced by shortened ones to two con- 
verging luminous lines in the margin, while the center is obscured. If 
we photograph, under these restricted conditions, an incandescent lamp, 
the weak points of the filament, necessarily more luminous by reason 
of the increased resistance to the current, are shown with an intensity 
which contrasts with that of the remainder of the filament; and we may 
indicate with certainty the location of the points where the filament 
will end by breaking, and thus an easy and certain means of control is 
given in the careful manufacture of them. In short, it is not solely the 
positive parts of the arc lamps which appear to the eye and the photo- 
graph as made of a uniformly lighted surface, which, when the expos- 





ure is reduced to the limit, gives a field which is unequal and varying 
each moment in points. 

We conclude that, in none of the usual sources, is the quantity of 
flame proportional to the surface which emits it ; still more, we change 
the color. The base of the flame is bluish, for here flows in the air not 
yet altered by combustion, and the hydrocarbon gases burn blue as in 
a flame of gas well turned down. At the top the flame is surrounded by 
the products of the combustion of the lower portions and its tempera- 
ture is lowered ; the flame becomes reddish and sometimes smoky if the 
draft is not sufficient. 

It is necessary, then, when we employ a flame as a photometric 
standard, to preserve the uniformity of the surfaces of such standard, 
as well as that of the light with which we compare it. But another 
difficulty is presented. 

The two laws of the square of the distance and the sines of the 
obliquity, on which are based most of the photometric methods, are true 
only if the dimension source is reduced to a point. 

If the dimensions of the surface of this source are not sufficiently 
small in relation to their distance from the photometer screen, the law 
is no longer the same, and, if we use the theoretical formula in caleu- 
lating the relative intensities of two sources, we become liable to errors, 
which inerease in proportion with that which the greatest linear dimen- 
sion of the flame bears to tho. of its distance from the screen. 

A very simple calculation will allow us to find the true law in this 
case; and we may even summarize it practically by saying that a flame 
may be considered in practice as reduced to a mathematical point when 
its greatest dimension is less than one-fifth, or more than one-tenth of 
its distance from the screen. By removing it a considerable distance 
from the screen, we realize the double advantage of being able to cal- 
culate the intensity by the theoretical formulas and of having a faint 
field which conduces to precise measures. 

Before quitting the question of standards of light, I will remark that 
the general tendency, well founded on what I have just said, is to 
abandon as standards flames, whether burning in the open air or not, 
and requiring the combustion of any material, solid, liquid, or gaseous, 
and to adopt the light emitted by a determined surface of a solid or 
liquid body, heated to a sufficiently high temperature and maintained 
perfectly constant. The absolute standard realizes those conditions, 
since platinum gives them at its temperature of solidification ; but it is 
a phenomenon of very short duration, which must be utilized during 
the short time when the body passes from the liquid to the solid state. 
It is, therefore, necessary to have all the resources of a well equipped 
laboratory and needs a professor accustomed to the work ; but it is 
rigorously definite. 

It is not the same with the Schwendler standard, formed of a deter- 
mined surface of sheet platinum heated to a definite incandescence by 
a constant and well known current. Independently of the difficulty of 
assuming the constancy of the current and the dimensions of the sheet 
platinum, it undergoes a slow alteration which, however brilliant it 
may be at first, causes it to gradually change and modifies its power of 
emitting light. 

In 1880, I thought of taking as unit of light the quantity of light 
given out by a square centimeter (.155 sq. in.) of the black surface of 
an iron vessel in which zinc is heated to ebullition. Here the constancy 
of temperature may be kept up sufficiently long, but the light emitted 
is whiter than that given by fixed platinum. Yet, if we observe that, 
by means of a gas furnace and compressed air, we may easily keep up 
the ebullition of zinc, we may be induced to believe that, by the use of 
proper arrangements, this standard could be utilized. Whatever it may 
be, the question is not yet practically solved, and the physicists should 
seek for the realization of the usual standard, which ought to be formed 
of a single determined surface of some solid body with unvariable emit- 
ting power, and raised to a temperature which should be very high and 
perfectly constant. 

In the actual state of our knowledge, the Carcel appears to me to be 
the secondary standard which presents the best guarantees of constancy 
and comparability ; but it is indispensable {in precise measures to ob- 
serve all the directions contained in the teachings of Dumas and Reg- 
nault, to operate at a constant temperature of 59.4°, and in am atmos- 
phere perfectly still. We will look at the photometric screen for an 
instant to assure oursef¥es that the contiguous images have the same 
intensity by shutting the eyes during the interval of persistence. It 
seems well to me to look at it through a convenient shade of green 
glass which, by weakening the very intense field, assists the eyes in the 
determinations. 

Except in the case of starting new works a very imperfect account, 
if any, is usually taken of the actual relation existing between the 
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illuminating power of the gas and the method of manufacture and 
purifying it ; and notably this is so with regard to the temperature and 
the rapidity of distillation of the coal and similar substances ; the longer 
or shorter duration of the mechanical and chemical purification, the 
more or less prolonged stay in the gasholdey, the distribution, the tem- 
perature, the diameter of the pipes, even their caulking more or less 
perfect, are further causes which may vary the illuminating power. 
We know to what great degree the admixture of a small quantity 
of atmospheric air reduces the illuminating power of a gas and how 
much its diffusion with the air through imperfect joints, or by cracks 
or porosity in the pipes, may produce the same result. 

It is sufficient to mix illuminating gas, with 1°20 of its volume of 
air in order to reduce its illuminating power one-half. Kept in rubber 
bags, the diffusion with the air through the walls of the bags consider- 
ably diminishes its power. 

According to H. Sainte-Claire Deville, illuminating gas is not a gas 
in the acceptation which we habitually give to this term, but a veritable 
whirlwind of infinitesimal particles of hydrocarbons, solid and liquid, 
swimming in a gas composed principally of proto-carbide of hydrogen 
mixed with a variable quantity of hydrogen whose illuminating power 
is almost nil. We understand how much the influence of time and 
mechanical actions to which we subject the illuminating gas may 
amount. It is because of such influences that we must not prolong 
too much the physical and mechanical purification, from danger of 
losing a large portion of the illuminating power. The remarkable 
researches of Leblanc and of Regnault have allowed us to better 
understand the mode of combustion of a gas, and we may become con- 
vinced that one and the same gas may give very valuable quantities of 
light according to the nature of the burner, the pressure and the kind 
of combustion. Actually, the demands of consumers, becoming more 
and more exacting, it is to the interest, particularly in large cities, 
of the gas makers themselves, to study at the gas works, and at several 
points along the line of distribution, the effect on the photometric 
value of rapid increase in day and night consumption, the tests to be 
repeated at various times of the day. The continued use of the pho- 
meter shows the producers the causes which may alter the good 
qualities of the gas furnished and make them thus prepared for claims 
and complaints. It permits them also to study the conditions of manu- 
facture, and, by realizing that which gives the best product, to augment 
the number of consumers and regulate the working of the different 
methods of lighting. ’ 

Illuminating gas is, in fact, a product whose quality may vary be- 
tween very wide limits, and the nominal power of a burner is subject 
to great variation according to the circumstance which we have just 
mentioned. It is the same with electricity, and it has happened often 
enough that a lamp rated at 10 or 20 candles, or at 100 or 200 Carcels, 
is found on examination to have a vastly different value from such 
nominal rating. 

The illuminating gas industry, under all its forms, has taken such a 
development, and the pecuniary interests of those engaged in it are 
such that only the usual routine practice of photometric operations can 
assure the correctness of the operations and reduce to their proper value 
vague and often very exaggerated estimations. 

I believe it useless to insist that all outside light should be scrupu- 
lously excluded ; the reflections of the two lights on neighboring ob- 
jects are the causes of errors. A photometric measure being represented 
by a ratio—that is to say, by a fraction—its value changes when we add 
the same quantity to both its terms. 

I will pass rapidly over the photometric methods. You know them 
well. Their number is considerable, but they have not all the same 
precision. The methods based on the comparison of the shadows of a 
rod on a screen, and that of Bunsen (spot photometer), carry with them 
certain uncertainties of which I cannot speak in the short time allowed 
tome. It will be sufficient for me tosay to you that the method found- 
ed on the employment of the Foucault photometer has always appeared 
to me to be superior in exactness and convenience. When, after short 
tests, during which we view the disk of the photometer only during 
very short moments, open the eyes which have been shut some time in 
order to efface all residual luminous impressions on the retina. If weare 
unable to see the line of demarcation of the two luminous fields of the 
photometric disk, we may be quite sure that the two illuminations are 
equal, and then the least modification given to one or the other of the 
two sources will cause the line to reappear immediately by establishing 
a contrast between the two fields. 

A different arrangement allows of working the same way in using 
the relief photometer of Villarceau, of which the essential part is a rect- 
angular prism made of semi-baked porcelain, receiving at the same in- 





clination on the two sides of the rectangle the lights to be compared, 
and determining the equality of illumination by the disappearance of 
the edge of the angle which separates the two illuminated fields. 

You all know the photometer of Mascart, which serves to determine 
the quantity of light received on a unit of surface of an illuminated 
screen by one or more sources of light. The apparatus gives good ser- 
vice in practice. It is furnished with a little secondary standard burn- 
ing petroleum spirit (naphtha), which is then compared with a Carcel 
standard, to obtain a measw ratio with the absolute unit, since we 
know that the unit equals 2.08 Carcels (19.97 candles). 

But a new difficulty is presented. While we had to compare lights 
produced from the usual sources only, and made by combustions sensi- 
bly at the same temperature, the tints of the two flames were nearly 
identical, and the preceding methods were sufficient, since we could 
easily determine the equality of illumination. New necessities have 
been caused. The introduction of electric lighting and of intense burn- 
ers in common practice, substituting, in place of numerous foci of 
feeble intensity and of sensibly uniform tints, whiter light from power- 
ful burners, or the light from electric sources. 

We became accustomed to these brilliant lights, and the gas industry, 
leaving its ancient traditions, was obliged to compete with the electric 
light. Then appeared new, more brilliant lights, the use of which is 
spreading more and more, and of which we try to increase the intensity 
constantly. This fruitful competition has had the most happy results., 
and on all sides we are studying to better utilize than ever the previ- 
ously unknown illuminating power of gas. We are accustomed to in- 
tense illuminations, and the consumption of gas has increased in certain 
cities, spite of, or because of, the use which is made of the electric light. 
The developments in the direction of heating and the use of gas in mo- 
tors have been an increasing source of revenue for the works, and they 
may largely increase even alongside of their redoubtable neighbor. 
Some works, well intentioned undoubtedly, have furnished their cus- 
tomers, as desired, gas or electricity, and the gas works have become 
transformed into manufactories of light, heat and motor force, drawn 
indiscriminately from gas or electricity. 

I will state here only two of the new problems which this new state 
of affairs has imposed on photometry. They are: 

1. The comparison of intensities of a Carcel standard and of electric 
lights of 50 to 200 Carcel power (500 to 1,000 candles) or more. 

2. The comparison of two lights of different tints. 

These two problems go together, as the power of a jet is obtained gen- 
erally by a great elevation of temperature of the source of light and not 
by increasing its surface, as is the case you know with lamps—arc lamps 
in particular. 

When we gradually raise the temperature of a solid refractory body 
it begins to emit a reddish light; as the temperature increases, more and 
more; refrangible radiations take birth at the same time with those 
previously given out and reinforce them. The spectrum increases to- 
wards the violet and ultra-violet and the tint changes from red, as in 
the beginning, more and more white, and finally blue. Do not think, 
however, that this stage has ever been reached even by the electric light, 
as its temperature at the positive pole is still far inferior to that of the 
sun. If we agree arbitrarily, for all in this relation is arbitrary, to say 
that solar light is white at midday when thesun is sufficiently high, the 
light of arc lamps is less white and shades towards orange, while that 
of oil lamps, gas lamps and incandescent ones has a yellow golden tint, 
and the light of are lamps only appears of a white tint by contrast. We 
do not know the temperature of the sun, but it may exceed 5,400°, ac- 
cording to the most probable estimations. That of the arc approaches 
5,400°, and that of gas lamps varies from 2,160° to 2,700°; that of the 
Carcel standard reaches about 1,800. I only mention average values, 
the temperatures being very unequal in different portions of the flame. 
How, then, can we compare these different lights, since, if we refer to 
one same average value by weakening the most powerful by removing 
it to a distance, one of the halves of the photometer screen will appear 
of a yellow color by comparison with the other half, which will seem 
to have a bluish tint by contrast? Further, how can we lessen the 
power so as to give the same illumination as the Carcel ? 

The easiest way is to increase the distance from the screen, but with 
a lamp of 100 Carcels (960 candles) it is necessary to remove it some 33 
feet, the Carcel being only 3.3 feet ; and then you see what cumbersome 
dimensions become necessary to give the photometer rooms ; above all, 
if we remember that lamps of 200 to 400 Carcels (1,920 to 3,840 candles) 
are in quite common use for lighthouse, projector and search lights. 
Let us say here that we speak of the intensity in a horizontal sense 
only, and that a complete solution needs the spherical mean also. 

All that was to be done, then, was to rearrange so that the Carcel 
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standard, by reason of its constant value, so easy to regulate under cer- 
tain definite conditions, and the Foucault photometer, by reason of its 
sensitiveness and precision, should be retained. The rest could be 
modified. 

We have thought that the intensity ofan are lamp could be deter- 
mined by means of a standard with the same trial given to a portion of 
the are of another lamp, but here we fall into the well known trouble 
with diaphragmed lamps. Moreover, it was necessary for each lamp, 
for each temperature of a lamp (for example, incandescent or intensive 
burner lamps) to have a standard of the same nature, and you see the 
inextricable confusion resulting from it. 

It is true that in two extreme cases the notion of tint or color dis- 
appears. The eye proves the sensation of different colors as much as 
that of intensity of luminosity is comprised between certain limits, but 
if their intensity is infinitely great, all simple lights give the impression 
of white. The same is true if the intensity tends towards zero; that is 
to say, towards the limit where all luminous sensation disappears, all 
simple lights, of whatever color, give a uniform impression of gray ; 
in the second case, the eye has greater difficulty to determine the equal- 
ity of illumination because of its feebleness. We must avoid these two 
extremes. 

We may easily eliminate the influence of difference of tint by the fol- 
lowing artifice : Let us imagine that we have decomposed the light of 
the sun with a prism. The illuminating power, feeble in the red, whose 
vibration length is 740 millionths of a millimeter (0.0000291 inch’, in- 
creases rapidly to a maximum corresponding to a length of vibration of 
564 (0.0000222 inch), which corresponds to a determined green ; then it 
diminishes and more rapidly still as far as the extreme violet. 

Let us determine by means of the spectro-photometer this curve of 
relative illuminating power and make the same for the Carcel lamp. 
For this lamp the maximum illuminating power is in radiation 592 
(0.0000233 inch), which is in the yellow-orange. The total quantities of 
light given by the two sources are in proportion of the two curves 
whose abscissas are the lengths of vibration and the ordinates the illu- 
minating powers, and if we diminish proportionally the ordinates of 
the curve of the sum in such manner that its area shall be equal to that 
of the Carcel, the intensities will be equal ; but these two curves inter- 
sect in a point for which the ordinates (that is to say, the intensities) are 
equal between them and 582 (0.0000229 ineh). 

Then, if we isolate in the two spectras the light having the length 
582 (0.0000229 inch), the ratio of the total intensities of the two sources 
will be the same as that of these two simple radiations, and all is re- 
duced to a comparison of these two simple lights ; that is to say, of ex- 
actly the same tint. 

But how can we isolate this radiation in the two sources? We do so 
easily by means of the spectro-photometer; but this is an instrument of 
research, at once very expensive and very delicate to handle. In prac- 
tice we must have something simpler. One way consists in adapting to 
the cone, by means of the opening through which we look at the photo- 
metric screen, a little telescope giving a sharp image of the screen, and 
having in the interior two Nicol prisms, whose principal sections are at 
an angle of 90° to each other, and having between them a plate of 
quartz cut perpendicular to the axis and of a determined thickness. By 
turning slowly one ofthe Nicol prisms we give the field of view vari- 
ous tints, among which we choose the one which gives exact compari- 
son. But this tint is not that of a simple light ; yet the radiation 
sought dominates in it so much that in the photometer the two tints, 
very different to the naked eye, appear sufficiently identical to allow 
comparison as would be made with two lights of exactly the same 
color. The telescope being adjusted, the observer need not trouble 
himself about the mechanism. He looks through it and makes his ob- 
servation in the ordinary manner. 

Another way, and simpler, consists in looking at the screen with the 
naked eye, interposing a cell with parallel faces filled with a solution 
of chloride of nickel mixed with perchloride of iron in such propor- 
tions as will allow to pass only those waves in the neighborhood of 
greenish-yellow, of a vibration length of 582 (0.0000229 inch), which 
will allow a close comparison of the intensities. 

It will be less accurate to look through a greenish yellow glass of 
the same apparent tint, since examination by the spectroscope shows 
that these glasses allow passage to a large number of other waves 
besides the desired ones, thus rendering it less easy to equalize the tint 
from the two sources. 

All this appears quite complicated at first sight, but in reality, to 
look with the naked eye through a certain glass or a certain cell con- 
taining a certain liquid, is not a great change. 

'. So the Congress of Electricians has decided to desinieasedadl the em- 





ployment of this method, and for some time the officers in charge of 
the service at Toulon have employed it with much success. 

But you will object that this adjustment of the telescope and this 
solution realizes the equality of color only in the case of the comparison 
of solar light with that of the Carcel. The same constructions have 
been made for the Carcel on one part, and on the other for the various 
common lights, including those of the are. Without doubt the wave 
of comparison is found a little different in the last cases, and from a 
point of view strictly scientific the use of the spectro-photometer is 
necessary ; but in praetice, if we take for comparison the mean wave, 
which we determine by the extreme ones, that of the are and that of 
gas, we reach results whose precision is sufficiently great. The color 
of a source of light, varying with its degree of incandescence, may be 
very easily determined by means of two photometric determinations 
made successively. The one made by viewing the screen of the photo- 
meter through the cell of which we have just spoken and which allows 
us to use a greenish yellow of the wave length 582 (0 0000229 inch) ; 
the other made with a reddish glass of suboxide of copper which per- 
mits radiations between 726 and 574 (0.0000286 and 0.0000226 inch) with 
a maximum at 650 .0.0000256 inch). The ratio of these two measures 
allows us to determine the degree of incandescence. It is greater as 
the whiteness increases. Thus it is equal to unity for sources of 
the same tint as the Carcel ; for the incandescent lamps it varies in my 
tests from 1.05 to 1.23, according as the lamp was more or less forced ; 
for are lamps it varies from 1.5 to 1.7, the power absorbed by the lamp 
being respectively 1,509 and 1,660 watts. The International Congress 
of Electricians has recommended the use of this method to measure the 
degree of incandescence or of whiteness of various sources of light and 
its application to powerful burners, which we find conveniently dis- 
posed commonly among consumers of gas, would probably permit a 
much better record of their relative efficiency. 

But still another difficulty exists. We have conquered that which 
results from a difference of tints, but not that arising from the dispro- 
portion between the intensities of the Carcel and that of the intense 
burners, or still more, that of the 200 to 400 Carcel electric are lamps, 
and which would need a development of our photometer rooms to the 
length of about 100 feet, and the consequent difficulty of managing 
lamps at such a distance. 

This inconvenience may be remedied by the use of properly chosen 
ground glasses. Let us put, for example, our intense burner in a little 
annex to an ordinary photometric room and let us receive the light of 
this lamp on a plate of finely ground glass placed in an opening formed 
in the closet. If the plate of glass is diaphragmed by a screen furnished 
with an opening of a square centimeter (0.155 square inches), and if 
the lamp be placed at a perpendicular distance of one meter (39.37 
inches) from the ground glass, this will be in a luminous field of 100 
Carcels if the lamp has that power. The little square of ground glass 
diffuses into the photometric room a light the intensity of which, at 
unity of distance along the normal, is a fraction easy to determine 
for the incident light. We might graduate these glasses then in the 
following manner. A ground glass to be called 100 Carcels if, placed 
in a luminous field of this intensity, it diffuses normally behind a lamp 
which at unity of distance is equal exactly to a Carcel. But, then, it 
is sufficient to make a determination by placing at equal photometric 
distances at one meter (39.37 inches), the Carcel on one side and the 
ground glass on the other; the two lights are reduced to being com- 
parable but must be equalized. 

To do this, replace the screen with an opening of one square centi- 
meter (0.155 inch), by another whose opening variable at will may be 
measured by a micrometric scale. We obtain thus rapidly equality of 
intensity. Here it is legitimate to diaphragm, because if the lamp is at 
a sufficiently great distance, 1 meter (39.37 inches), for example, from 
the open air of the ground glass, if it is sufficiently small, a half centi- 
meter (0.197 inch) to two centimeters (0.787 inch) square, is confounded 
in these small limits with the spherical surface of a meter (39.37 inches) 
of radius, which constitutes the luminous field of constant intensity, 
and hence has the same brightness at all its points. The quantity of 
light that it emits is then proportional to its free surface. Let us sup- 
pose that in using a ground glass of 100 Carcels it was necessary to give 
it an opening of two square centimeters (0.31 square inch) in order to 
have the same illumiffation as that provided by a Carcel at the same 
distance, a square centimeter (0.155 square inch) would give one-half 
as much, and as the glass is a 100 Carcel one the intensity would be 50 
Carcels. 

The only difficulty remains in the graduation of the glasses, which 
cannot be done. outside of a laboratory well equipped and developed. 
But such glasses'could be made by a regular instrument maker. It 
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must be remembered that there is nothing so easily altered as a disk of 
ground glass, and that the least film or impurity alters its diffusing 
power ; but we may cover the ground glass portion with a thin piece of 
giass which does not touch it, being separated by a. thickness of paper 
pasted around the border and sealed on the edges with mastic, and kept 
in a little brass box. Thus prepared the ‘ground glass is unalterable, 
and keeps indefinitely the same diffusive power. 

In closing, gentlemen, you see that the difficulties inherent to the 
émployment of new and very powerful light sources, and of different 
tints, are resolved exactly by scientific methods applicable solely in 
well equipped laboratories, and with a sufficiently close approximation 
for technical use by the arrangements of which I have just spoken. 








The Pneumatic Pyrometer. 
cialellisace an 
By Mr. Epwarp A. UEHLING, in the Stevens Indicator. 

‘Lhe want of an accurate, reliable, and durable instrument for meas- 
uring high temperatures has long been felt, not only by scientists, but 
by engineers and metallurgists as well. 

The pyrometers which have so far been available have either proved 
to be too delicate and difficult to manipulate for practical use, as, for 
instance, is the ease with the electrical instruments, or inaccurate and 
reliable, as are those depending on the expansion of metal rods, or too 
inconvenient and cumbersome, as are those depending on calorimetric 
methods. " 

The air pyrometer, although based upon thesybstance which possesses 
the ideal properties required for measuring the widest range of tem- 
perature with the greatest accuracy, has thus far given reliable results 
only in the hands of physicists. 

It is not the object of this article to discuss the shortcomings and 


errors of the existing pyrometers ; but, rather, to describe a new instru- | Pe 


ment, which is based on the fundamental laws of the flow of air, and 
makes use of a novel principle, by the aid of which all the difficulties at- 
tending the use of the existing air pyrometers are overcome. 

The pneumatic pyrometer, which is the invention of the author, and 
has been brought to its present degree of perfection by Mr. Alfred Stein- 
bart, a graduate of the University of Berlin, Germany, is based on the 
novel application of the law of flow of a perfect gas through two suc- 
cessive minute apertures. If these apertures form respectively the inlet 
and outlet of a chamber, then the tension in the chamber depends upon 
the difference of temperature at which the air flows through the re- 
spective apertures into and out of the chamber. 

Thus, if a current of air be caused to flow through the chamber by a 
constant suction, and be allowed to enter at one aperture at the tem- 
perature to be measured and be exhausted at the other at a constant 
normal temperature, then the tension of the air in the chamber will be 
a correct indication of the temperature to be determined. 

The accompanying illustration represents the application of this prin- 
ciple to a pyrometer designed especially for continuously indicating the 
temperature of the blast used in the smelting of iron. The universal 
blast furnace practice now is to heat the blast tofrom 1,200° to 1,600° F., 
and it is very important to know at all times what the temperature of 
the blast is. 

The principal object in using a highly heated blast is to economize 
fuel ; but the temperature of the blast also affects the chemical compo; 
sition, and hence the quality of the iron produced. ‘ Variation in the 
temperature of the blast, therefore, not only tends to increase the fuel 
consumption, but to prejudicially affect the quality of the iron, as well. 

All modern blast furnaces are now equipped with firebrick stoves for 
heating the blast, and the everyday practice is to ‘‘ change stoves’ on 
time, usually at intervals of one hour. As a rule, at all well managed 
plants, the temperature is taken with some form of portable pyrometer 
by the ‘‘ stove men ”’ at every change of the stoves, and recorded. The 
founder, however, has little faith in the record, and pays no atttention 
to it. If the blow pipes show red he knows he has a good heat; if they 
are bright red the heat is very good ; and, if the pipes are dark he stirs 
up the stove man, and if the furnace has made an “‘off-cast” of iron in 
consequence, the stove man is more or. less severely hauled over the 
coals. ‘‘The heat was all right; see the. records, 1,300° to 1,450°.” 
‘* D—— the record! Black blow pipes and white iron show what your 
heat was. You did not have 1,000°. I want 1,500°.” The ‘‘ stove man” 
now puts his entire energy into getting the heat up. Probably, when 
the founder comes around again he finds the blow pipes white hot. His 
experience prompts him to inspect the stoves. He finds the combustion 
chambers dripping with the molten firebrick. ‘‘ What do you mean by 
melting down the stoves?’ ‘‘ You wanted 1,500°, and I tried to get it.” 
““Why, you have 1,700° to 1,800°.”_ ‘‘ No, sir; I have only 1,480°; I 














just tried it.’ ‘‘ White-hot blow pipes and melting down stoves on 
1,480°? Nonsense!’ ‘‘ But the pyrometer shows 1,480°, and that is all 
I have to go by, and they want a record of the heat in the office.” 
‘*That’s all right enough for the office, but in future you watch the 
blow pipes and the combustion chambers, and don’t pay any attention 
to the pyrometer when I give you orders.” 

This illustrates the state of the art as applied to blast furnace practice; 
and other industries using high heats fare no better, if not worse. Con- 
fining ourselves to the blast furnace, we have the fact that 100° of heat 
carried in by the blast is equivalent to something like 50 pounds of fuel 
per ton of iron filled at the top. Assuming the cost of coke at $2.50 per 
ton at furnace, and the average output at 150 tons per day, 100° of heat 
in the blast would mean = ne = 6} cents per ton, or $9.32 per day, 
or over $2,500 a year. The difference in the market price between No. 
1 and No. 3 foundry iron is about $1. Supposing the furnace makes 
only 50 tons of No. 3 iron, on account of irregular heat in blast, in a 
week, this would amount to 50 x 52 = $2,600 a year. Both together, 
therefore, foot up to over $5,000, or 10 times the cost of an instrument 
such as illustrated and described below. 

At the No. 2 furnace of the Sloss Iron and Steel Company, where the 
pneumatic pyrometer has now been in constant use for over four months, 
the following facts were revealed : 


First. That no two stoves gave the same results, the best one losing 
250° in one hour, and the worst one the same amount in 35 minutes, and 
that changing by the watch at intervals, every hour for instance, as is 
the usual practice, must give very irregular results. 


Second. That while the records of temperature taken in the usual 
way varied between 1,350 and 1,450°, the actual variation was between 
1,150 and 1,650°. 


Third. That a dark blowpipe is not always an indication of low tem- 
rature. The pipe may be coated on the inside and indicate much less 
than the actual temperature of the blast. 


Fourth. That the best portable pyrometers now available will vary 
from 50 to 150° above or below the actual temperature measured. 


Fifth. That with four good stoves the temperature of blast may be 
kept within 50° of the heat desired. 


Sixth. A dirty stove or a ‘‘short cut” in a stove is at once revealed 
by the incapacity of the latter for holding the heat. 

It is, therefore, probably underrating the benefits derivable from the 
use of an accurate and continuous pyrometer to base its value on the 
figures given above. 

The pneumatic pyrometer, as illustrated, is shown as attached to the 
hot blast main of a blast furnace, and is especially designed for that 
purpose. It consists of a platinum tube B’, Figs. 2 and 3, half an inch 
in diameter, and of sufficient length to extend very nearly through the 
lining of the hot blast main, to the shell of which it is secured by the 
coupling a, and the gland 6, the latter being secured to the flange ce, 
which is bolted to the shell. Concentric, within the tube B’, is placed a 
smaller platinum tube, ee', 4, of an inch in diameter, which extends 
very close to the end of the tube B*, and is held in position by the coup- 
ling f. The connection between a and f is provided with a branch h, 
to which is connected a filter B'. The latter consists of a chamber 
about 2 inches in diameter and 10 inches long, loosely filled with cot- 
ton. The inner pipe ee' continues by the pipe 7% to the vessel C, and 
within this by the pipe 7 and worm kk to the coupling C', which is 
shown in detail, Fig. 4. The first small aperture is located at the end 
e' of the inner tube e e', and the second aperture is located in the coup- 
ling C', as shown in Fig. 4 at 1. From C' the tube continues by mm to 
the top of the chamber A. A also connects with an aspirator (not 
shown) by the pipe » n, and with the manometer q q by the bent tube 0; 
it is further provided with a stopcock p and with a tube rr which is 
open to the atmosphere at the upper end and reaches to within 3 inches 
of the bottom of the chamber A. The upper end of rr passes through 
a stuffing box and is provided with a rack and pinion and wheel s, by 
which it may be raised or lowered. The pipe ¢¢ communicates through 
the capillary tube ¢¢¢ with the manometer uu and may be prolonged 
by means of a T-piece v and tube w to the office, or any other place or 
places where it may be necessary or desirable to indicate the tempera- 
tures to be measured. The manometer tubes gq and uu have their low- 
er ends immersed in colored water, contained in the reservoir R. The 
vessels A and C, which are made of brass tubes 7 inches in diameter, 
are respectively 4 feet 8 inches and 1 foot 6 inches long, are connected 
with the water supply pipe by the pipe connection HF T and ESN. C 
is the temperature regulator, and, with the valve K closed and L and I 
open, is kept filled with water to the level of the overflow H. The pipe 
and worm x y Zz, which is connected with the steam or hot air main, 
continually keeps the water boiling ; and, because C is open to the at- 
mosphere through D, aconstant temperature of 212° F. ismaintained.. A 
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is the suction regulator. By opening the petcock p and the valve M it 
is filled with water to the proper level. The tube rr must be immersed 
in the water in Aexaectly 4 feet, which can be readily done by the wheel 
S. By these means the essentials for exact determination of tempera- 
tures are supplied. The aspirator, capable of exhausting a somewhat 
greater volume of air than the small apertures will admit, is turned on; 
and the deficiency being supplied through the tube rr against a con- 
stant head of 4 feet of water, the suction at C', the second aperture, 
cannot vary appreciably above or below that point. By the manometer 


. . ~ 
qq the suction may be at any moment observed, and will be found 


standing steadily at the point 4, so long as the tube rr extends into the 
water the proper depth. 

The water in A very gradually evaporates, and as this occurs to an 
appreciable amount rr is lowered; when it has reached the bottom, it 
is again raised, and the waste is supplied through the valve M. This, 
in continual use, is found necessary about once a month. 

The suction being applied, the airfrom the atmosphere enters through 
the filter B', where it is freed from dust, flows through h into the plati- 
num tube B*, where it assumes the temperature of the hot blast in the 
main B, at which temperature it enters the first aperture e' at the end of 
the tube, by which it returns and passes through 77 into 7 and the worm 
kk located in the boiling water maintained in C. The temperature of 
melting ice, or any other constant temperature, would answer as well. 
In its passage through the worm it assumes the constant normal tem- 
perature at which it flows through the second aperture located in C’, as 
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shown in the detailed sectional cut, Fig. 4, thence through m m into the 
regulator A, and from it, by the pipe nn, to the aspirator. 

As already explained, the tension in the chamber or tube between the 
two apertures is a correct measure of the difference of temperature at 
which the air flows through each of them respectively ; therefore the 
manometer uu, supplied with proper index, and connected to the tube 





ti by the capillary tube ttt, will continuously and accurately indicate 
the temperature in B. The temperature manifesting itself as tension of 
a continuous current of air through ii, 7, kk, the length of the capil- 
lary tube t¢t¢ does not affect the accuracy of the indications, neither 
does the number of manometers connected, so long as the connections 
are perfectly air tight. 

It is therefore quite feasible to indicate the temperature in as many 
places as may be desirable. 
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It is also immaterial, so far as the accuracy of the indications is con- 
cerned, at what distance from the place at which the temperature is to 
be measured the tension and temperature regulators A and C are locat- 
ed, so long as the area of the tube between the two apertures is suffi- 
ciently in excess of the area of the apertures. The latter is only ,y of 
an inch in diameter, and can be made even less; and 4-inch pipe is am- 
ple for distances below 500 feet. 

The pneumatic pyrometer can therefore readily be made semi- 
portable. By making the tube 7 of sufficient length and flexibility, it 
would be quite feasible to transfer it from the smoke box to the furnace 
or into any portion of a flue of a boiler which may be undergoing a 
test. 

Changes of temperature of the air in the conduit between the aper- 
tures affect the accuracy of the indications only momentarily. By vir- 
tue of the continuous flow of the air through the tube, equilibrium is 
very soon established, and then the difference of temperature at which 
the air flows through the respective apertures determines the tension ir- 
respective of its temperature while flowing from one aperture to the 
other. This property renders the pneumatic pyrometer available for 
measuring the temperature of very small areas as well as large ones ; 
for instance, it is just as feasible to measure with it the temperature of 
the contents of a 10-gramme crucible as of 40 tons of molten steel con- 
tained in a huge ladle, and it can be made to indicate the temperature 
of the flame of a Bunsen burner as accurately as heat of the flame issu- 
ing from a converter. 

The term, pyrometer, when applied to the above described instrument, 
is really a misnomer, for while it is capable of measuring temperatures 
up to where platinum ceases to be a solid, its range for low temperatures 
terminates only where air ceases to be a perfect gas. Its telemetric 
properties would seem to render it particularly applicable to cold stor- 
age plants, and to all other industries where it is important to know the 
temperature of a place without going into it. The most important ef- 
fect of the telemetric feature of this instrument will manifest itself in 
the moral force which it exerts on those who have to be relied upon to 
maintain the necessary or desired temperatures. It is one thing to give 
instructions that certain temperatures shall be maintained, and another 
to know that the orders gre executed. If you have the means of know- 
ing whether your orders have been faithfully carried out, they general- 
ly will be carried out, and vice versa. 

One of the above described pyrometers has now been in continuous 
use for over four months, and has in that time frequently been subject- 
ed to heats above 2,000°, and on one occasion to over 2,700° without af- 
fecting its sensitiveness at the ordinary temperatures—viz., 1,200 to 
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Power Distribution by Electricity, Water, and Gas. 
eajidiiaentind 
[Abstract of a paper read by*Mr. E. C. de Segundo, before the English 
Society of Engineers. | 

Briefly stated, the paper was devoted,to the consideration of : (1) The 
efficiency of electric generating plant in central stations at the present 
day. (2) The efficiency of power producing plant in hydraulic power 
stations. (3) The efficiency of gas engines for the production of power. 
As the motors dealt with were all heat machines, the author based his 
comparisons on the ratio of the thermal equivalent of useful work avail- 
able for commercial purposes to the calorific value of the fuel burnt per 
hour ; and he pointed out that such considerations as cost of fuel could 
easily be applied after. Having given his reasons for adopting this basis 
for comparison, Mr. Segundo proceeded— 

A steam engine is usually accounted an extremely wasteful heat 
machine ; but this is, strictly speaking, not the case. The only way to 
increase the efficiency of the steam engine is by lowering the lower 
limit of temperature ; but directly efforts are made in this direction, a 
limit is soon reached beyond which further lowering of the temperature 
not only ceases to be productive of any good, but is productive of evil. 
In short, it may be said that all the heat developed in the combustion of 
fuel is utilized by the steam engine, either in doing work or in provid- 
ing the means of doing work, or controlling the rate at which work is 
done: The efficiency of the steam engine and boiler combined is not 
difficult to determine ; it is the ratio of the thermal value of the brake 
horse power hour to the calorific value of the fuel consumed per . brake 
horse power hour. 

The efficiency of the gas engine and its equivalent of steam boiler re- 
quires some investigation. A ton of coal, according to Mr. Emerson 
Dowson, may be taken to produce 9,500 cubic feet of gas and 1,500 Ibs. 
of coke, of which about 400 Ibs. will be consumed under the retort. As- 
suming that coal having a calorific value of 14,000 thermal units per 
pound is used, and taking the calorific value of coke at 10,000 thermal 
units, the number of thermal units liberated from 1 ton of coal is (ne- 
glecting the heat necessary to raise the mass of coal to the temperature 
of the retort), 2,240 x 14,000 — 1,500 x 10,000, or 16,360,000 thermal 
units. Of the heat developed by the consumption of the coke under the 
retort, a large proportion can never be expected to reappear in the gas. 
But 16,360,000 thermal units have actually disappeared in producing 
a rae 1,722 thermal units should 

500 
be accounted for per cubic foot of gas. 

Professor Kennedy, Professor Unwin, and others have made calcula- 
tions as to the calorific value of a cubic foot of gas, the results of which 
agree fairly. The average calorific value of London gas may be taken 
as 620 thermal units per cubic foot at 55° F., and at a pressure of 14.7 
lbs. per square inch ; hence the efficiency of the gas generator (one 

‘ eee a 
might call it) is L722 

The function of a steam boiler is, in the case of the gas engine, split 
up into two ; one portion is done at the gas works, and the remainder 
in the cylinder of the engine itself. Now about 24 per cent. of the heat 
given to a gas engine is turned into indicated power, or in the case of a 
large sized engine about 20 per cent. is converted into brake horse 
power. Hence the real efficiency of the gas engine and boiler, so to 
speak, is about 7 per cent. The efficiency of a non-condensing steam 
engine, consuming 2 lbs. of coal of a calorific value of 14,500 thermal 
units, and working at 80 per cent. mechanical efficiency, is 8.72 per 
cent.; so that the total efficiency of one machine is very much the same 
as that of the other on this basis of argument. But Mr. Dowson claims 
to produce one brake horse power hour for 1 1b. of anthracite, by using 
his generator. gas. This (taking the calorific value of anthracite at 
16,000 thermal units per pound) would correspond to a total efficiency 
of nearly 20 per cent.—an efficiency which the steam engine and boiler 
can never hope to reach. 

Although the author desires to consider the two heat machines on the 
basis of what may be termed the useful efficiency—viz., the ratio of 
available power or brake power to power equivalent of fuel burnt, still, 
in the face of so great a difference as the foregoing, it may be of interest 
to inquire into the reason of the difference. To do this, it is necessary 
to consider another efficiency—viz., the ratio of heat turned into work 
in the cylinder to the maximum theoretically possible. This latter 
quantity is expressed by Carnot’s law as the ratio of the difference of 
temperature at which heat is received and rejected to the absolute tem- 
perature at which the heat is received. In the case of the steam engine, 
this ratio is not difficult to determine, because the heat is all received at 
one temperature and rejected at one temperature. But in the. case of 


9,500 cubic feet of gas ; hence, 





= about 35 per cent. 


the gas engine this is not so. As mentioned before, part of the function 
of the boiler, or part of the operation of calling into existence the 
working fluid whereby heat energy may be transformed into mechani- 
cal energy, is performed in the cylinder of the engine itself. This 
operation cannot be instantaneous, in obedience to physical laws, and 
therefore the heat is received during an appreciable interval of time, 
and at temperatures varying from the temperature of the mixture at 
the end of compression to the maximum temperature reached by the 
charge after explosion. In some parts of the cylinder, this tem- 
perature may, according to Mr. Clerk, be as high as 3,400° F. It would 
appear, however, that most authorities agree upon 2,700° F. as about 
the maximum temperature reached by the charge in gas engines of all 
forms. The temperature of the discharged products is not far short of 
800° F., though, of course, the heat rejected is not rejected at one 
temperature. Hence the maximum efficiency attainable should be 
2,700—800 _ 1,900 
~ 8,160 3,160 

The efficiency of the non-condensing steam engine cylinder under 
admission pressure of 130 pounds per square inch and an exhaust pres- 
sure of 20 lbs. per square inch, would be about 18 per cent. Therefore 
if this steam engine turns 8 per cent. of the heat into work, it is doing 
as well relatively to its peculiar limitations as the gas engine that turns 
26 per cent. of the total heat received into work. The greater useful 
efficiency of the gas engine therefore must be ascribed to the nature of 
the vehicle used for carrying the heat, and not to the superiority of the 
gas engine as a heat machine. 

The great faults of a gas engine are: (1) The enormous heat lost in 
the cooling effects of the cylinder jackets, sometimes over 50 per cent. 
of the total heat ; and (2) the high temperature of the exhaust products. 
It is not within the scope of this paper to even suggest any direction in 
which the efficiency of the gas engine might be enhanced; but it is 
obvious that, if the link could be forged between the now disconnected 
heat chain in the gas engine cycle, whereby the heat carried away in 
keeping down the temperature of the cylinder could be usefully ex- 
pended in some other part of the cycle, the time would not be far dis- 
tant that Sir Frederick Bramwell has spoken of, when all that remains 
of the steam engine would be a working model or two in some obscure 
museum. 

Attention was next directed to electric generating plant using steam 
power, and the author gave some practical examples of efficiencies of 
such plant. Discussing next the distribution of power by high pressure 
water, he expressed the opinion that for working lifts, cranes, or 
presses, it was doubtful whether any simpler and better means could 
be provided in a city like London than water pressure. If, on the 
other hand, the form in which the power was delivered had to be 
changed before it could be applied, it was quite possible, he said, that 
the efficiency of transformation might be so low as to dissipate the 
economy attained in generation and distribution ; and in this connec- 
tion Mr. Segundo compared the number of transformations necessary 
to enable a lift to be worked and an incandescent lamp to be lighted 
from a central power house. Reference was also made to M. Van 
Rysselbergh’s system of hydraulic distribution in generating electrical 
energy, which, the author said, should enable electrical energy to be 
sold at considerably cheaper rates than at present. Without dealing 
with this scheme in detail, he remarked that it was evident the only 
directions in which the efficiency of the system as a whole could be 
increased were: (1) By decreasing the number of transformations of 
energy ; and (2) by increasing the efficiency of either or all of these. 

Considering next how power produced by gas engines could meet 
the needs in electric light in a large town provided with a complete 
network of gas mains, the author said: In this case (which is practi- 
cally the case of every large town in the civilized world) the electric 
light comes as a competitor against the method of illumination which 
has practically only just established a firm reputation for reliability, 
economy, efficiency, etc. There is no doubt that the conveniences of 
gas for lighting and heating are apt to be overlooked because of our 
familiarity with them. Had we experienced the inconveniences of oil 
and candle light only, I feel sure the electric light would not have made 
so much progress as it has done. Further, the gas business is in the 
hands of a powerful body, powerful alike in experience and in resource. 

Experience of practical working in London and other large towns 
shows that, in certain districts and under certain conditions, there is a 
sufficient demand for the electric light to make it worth while to work 
independently of the gas company altogether. But consider the very 
vast majority of country towns already supplied with gas, where it is 
obvious that an independent electric light company would eke out a 





= 60 per cent. 





very miserable existence, and that probably for only a short time, it 
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would certainly seem reasonable that a combination of electric light 
and gas interests would solve the problem of electric supply to the 
inhabitants ; and if this is so, then the principle ought to apply, a 
fortiori, to large towns. At present these interests conflict, and it is 
universally experienced that someone has to pay for this. 

Let us try and examine this a little more closely. If electrie light 
and gas interests harmonize, the first advantage that suggests itself is 
the ready made central station—viz., the gas works. Itis then neces- 
sary to establish distributing stations at suitable points in the town. 
Each distributing station would consist of gas engines and dynamos 
and regulating apparatus. Each distributing station would supply its 
own network of mains for the needs of its own neighborhood. These 
networks would have to be connected by a trunk main, so that any 
one station could be relieved by any other in case of emergency, and 
during the period of light load. The details of the plant of each station 
and the number of stations would be dictated by local conditions, so 
that it is impossible todo more than state the broad principles. As 
there would be no boilers, no chimney stack would be required. 
Probably in nine cases out of ten, the basement of some house could 
be adapted to accommodate the necessary plant; hence a great saving 
would be effected in special buildings. Further, the labor required 
would be diminished. The cost of superintendence would probably 
remain the same, but might be increased. 

Now as to the cost per unit delivered. There is fortunately not 
much difficulty in determining this, as many examples of the genera- 
tion of electrical energy by gas power now exist. The author has 
selected the results of the weekly records of a plant at Bradford sup- 
plying 300 lamps. The total cost per kilowatt hour delivered is almost 
exactly 2d., with town gas at 3s. 3d. per 1,000 cubic feet. 

But to adapt this to a distributing station 5 per cent. should be added 
for loss in mains, and 0.3d. per kilowatt hour fer depreciation in plant 
and buildings. This would bring the cost to 2.4d. Adding the very 
liberal allowance of 0.6d. per kilowatt hour for management expenses, 
the total cost would amount to 3d. per kilowatt hour delivered. This 
is a lower figure than that usually realized in practice by any purely 
electric supply company working under the conditions above assumed ; 
and no doubt this aspect of public electric supply has for some reason 
or other not received the attention it deserves. In order that the two 
systems (direct use of gas and, what may be termed, gaso-electric) may 
be commercially equivalent, the cost of maintenance of the plant, the 
interest and depreciation and management expenses must be compen- 
sated for by the economy in gas consumed. 

Now it is frequently thought that nothing can be more economical 
than the system of sending the gas direct to the burner. But this is 
far from being true. The miserably low efficiency of the gas burners 
is rarely appreciated at its true value. According to Professor Tyndall, 
the efficiency of the gas burner is 0.317 per cent. Taking the calorific 
value of the London gas at 620 thermal units per cubic foot, only the 
equivalent of 10 thermal units reappear as light out of a possible 3,100 
thermal units in a 5-foot burner. When gas is utilized to produce 
motive power, its efficiency and that of the incandescent lamp is so 
superior that a very different result is obtained. The efficiency of a 
16-candle power incandescent lamp being about 6 per cent., and assum- 
ing a mechanical efficieney of 80 per cent. for the gas engines and 85 
per cent. for the dynamos, including loss in transmission, it is found 
that about 25 thermal units would reappear as a light out of a possible 
3,100. So that in spite of the three-fold transformation of energy intro- 
duced, the final result is increased 2.5 times. This ratio would, of 
course, be still further increased in the case of arc lamps. The value 
of these ratios, taking minimum values in the cases of electric genera- 
tion by gas engine power, are as follows : 





Percentage Increase of Candle Power Ob- 
tainable by Using a Gas Engine to Drive 
a Dynamo Supplying Electric Lamps, as 
Compared with tha, Obtained by Burning 
tne Gas Direct. 


Per Cent. 


Character of Burner. 





Gas, Electricity. 





An incandescent 
electric lamp, 
using 4 watts 
per candle, and 

iving 16 can- 78 
dle power. 


A good ordinary 
5-ft. gas burner, 
such as a ““Ben- 
gel” burner. 





An arc electric 
lamp of the 
same power as 
a Wenham gas 
lamp. 


A Wenham lamp. 
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The reason of this is that the chemical combustion of coal gas with 





oxygen yields a flame in which the undulatory vibrations of sufficient 
frequency to become luminous are extremely few compared with the 
heat waves ; whereas, in a gas engine it is these heat waves that are 
transformed into mechanical energy. 

The chief points of a gaso-electric system of distribution may be 
summed up as follows: (1) The generating station already exists, and 
may be considered as an electric power house. (2) The existing gas 
mains available, hence there is no question of a separate main net- 
work being laid as in the case of hydro—or xro—electric supply. (3) 
The useful efficiency of gas is out of all proportion greater when uti- 
lized as a motive power than when burnt direct in burners; and this, 
in spite of the extra transformations of energy introduced. (4) It is 
more than probable that, under a system such as has been discussed 
above, the cost of maintenance, superintendence, and management 
expenses will be less than under conditions of independent electric 
supply. (5) By paving the way for the substitution of electric for gas 
lighting without conflict of existing interests, an incalculable benefit is 
conferred on the community. 

In the concluding portion of the paper, the author observel that, of 
course, the hydro-electric system may be treated from the same point 
of view if once hydraulic supply mains exist. But the present efficiency 
and character of high pressure water motors do not suggest the possi- 
bility of any very great economy being effected. It must not for- 
gotten than Van Rysselbergh’s claim to economy is based upon a motor 
efficiency of 80 per cent., which, though not unattainable is very high, 
But for 
large private installations, the energy supplied by the hydraulic power 
company could be utilized with advantage. 


be 


and could not be relied on as an average result in practice. 
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COMMUNICATED BY NORTON H. HuUMpPuHrRys. 


SALISBURY, June 10, 1894. 
Enriching Gas.—Gas from Tar.—Quality and Price of Gas.—Gas 

Engines Shown to be the Cheapest Way of Generating Electric 

Light. 

Perhaps the most notable event of the year 1894, from our special 
point of view, is the attention that is being devoted to enriching pro- 
cesses. It should be explained that a very large proportion of our 
English gas coals do not yield a gas of over 15 candle power, and, 
therefore, that in order to pass the standard of 16 candles, which is now 
usually insisted on, the use of cannel or some other enricher must be 
resorted to. The supply of ordinary or unenriched gas, of a quality 
that might be depended upon to pass a standard of 14 candles, is finding 
such powerful advocates as Mr. George Livesey and Prof. Lewes, but 
the opinion of the majority is in favor of supplying a good article and 
keeping up the quality to 17 or 18 candles, in view of the competition, 
not so much of electricity, as of cheap petroleums. Hitherto cannel has 
answered every requirement. But the necessary cost of this material, 
on the one hand, and the supply of various fluid hydrocarbons at 
moderate and even low prices, on the other, together with the increased 
cost of coal and labor, which renders it necessary to be on the alert for 
every possible economy, are responsible for the present activity. At the 
recent meeting of the Institution of Gas Engineers, Mr. J. F. Bell, of 
Stafford, described a simple arrangement he had adopted for raising 
the quality of his gas from 15 to about 18 candles, by means of any 
fluid hydrocarbon that is sufficiently volatile to be vaporized by steam 
heat. In the course of this paper it transpired that Mr. Bell has made 
a move in the direction of supplying two qualities of gas from one sys- 
tem of mains. During the hours of daylight he supplied 15 candle or 
unenriched gas, but a supply of 18 candle gas is turned on an hour or 
so before dusk and maintained till after midnight. Mr. Bell can, there- 
fore, deal with the light oil obtained by the distillation of coal tar, if 
prices render such a course advisable. Mr. 8. Glover, of St. Helens, 
described his practical experience in adopting Young's, or, as it is more 
generally called, the Peebles process, and Mr. R. Herring followed 
with the results of eight months working with the Tatham, or oxy-oil 
process, at Huddersfield. 

The forthcoming meeting of the Gas Institute follows the example of 
its newly fledged competitor in having three papers treating of this sub- 
ject. Mr. H. Ashton Hil}, of Wallasey, in a paper on ‘‘Gas Manu- 
factures,” will refer specially to enrichment by cannel, and it is well, 
amid the glamor of new ideas, that the old plans should not be forgot- 


ten. Mr. J. Stelfox, of Belfast, will treat of a first season’s experience 


with carbureted water gas, and a special interest attaches to this paper 
because it is known that one of the reasons for introducing this process 
at Belfast was the prospect of getting a larger production of gas on the 
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same area of ground, the facilities for obtaining room for extensions 
being apparently in a considerably less ratio than the increase in the 
demand for gas. And Mr. C. 8. Ellery, of Bath, will deal with the 
production of gas from tar. ° 

This topic is especially interesting at the present time, when the price 
realizable for tar is merely trifling—some works which happen to be at 
a distance from the tar distillers do not net one cent per gallon for it. 
Besides these, it is also known that Messrs. Humphrys & Glasgow are 
busy at work flavoring up the Lowe water gas process to suit English 
ideas. 

The current issue of the Journal of Gas Lighting contains an ac- 
count of some experiments made in the way of utilizing tar, by Mr. J. 
Smith, of Bangor, and the results of a practical trial, certified by a sub- 
committee specially appointed to investigate the matter, are surprising. 
One ton of tar is reported as yielding 9,700 cubic feet of gas, 8 ewt. coke 
and sufficient oil to replace about 24 tons of coke as fuel. So we must 
look more respectfully at the 200 gallon tank load of tar as it passes out 
of our works, for its intrinsic value is more than that of the ton of coal 
that is just coming in, and for which we have paid about double the 
price. Mr. Smith’s original idea was to completely reduce the tar to 
coke or gas. He ran a small stream of the liquid into an iron retort set 
in the usual way, and proposed to return the oil that collected in the 
hydraulic to the retort. But he was unable, at the highest temperature 
possible with the iron retort, to gasify the whole of the liquid, and the 
residue that remained was turned to account as a fuel under the retorts. 
Taking the weight of the gas (the quality of which is not stated) at 3 
ewt., the neating value of the residual oil would be more than five times 
that of coke. It would be interesting to have further details as to the 
kind of coal and the other circumstances under which this tar was pro- 
duced. If Mr. Smith can really add about another 1,000 cubic feet to 
the production per ton of coal carbonized, and yet have residuals that 
are worth more than the tar as produced in the ordinary way, he cer- 
tainly has effected a great advance. 

But there is some anomaly in suggesting the gasification of tar. It 
seems more reasonable to suppose that, rather than allow the tar to 
condense, and then to re-vaporize it, the more direct way is to deal with 
the vapors as they leave the retort in the first place, after the manner 
adopted in the Dinsmore process. If the tar must be liquefied first in 
order to separate it from the permanent gas, why should it not be frac- 
tionated, the heavier parts being taken away, and the lighter parts only 
returned to the retort. It must be a waste of fuel at the least, to heat 
up matters that simply condense again. 

Amidst all this activity, the question of quality, as compared with 
price, is one that must not be overlooked, People want cheap gas. The 
users of gas engines, gas stoves, or other appliances that depend upon 
the heat afforded by the gas, look at price rather than illuminating 
power, because a gas of 15 is practically of the same value to them asa 
gas of 20 candle power. The same may be said of the users of incan- 
descent burners. It is the flat flame burner that creates the demand 
for high power gas, because it fails to develop the full value from low 
power gases. With a 20 candle gas, the duty yielded by the flat flame 
burner is equal to that of the argand. But with a 15 candle gas, the 
flat flame only gives an equivalent of about 12. Looking at the fact 
that the greater part of the gas used throughout the kingdom for light- 
ing purposes is burnt in flat flame burners, it follows that there is a de- 
mand for high power gas, even at a more than proportionate advance 


in price. But here another question comes in. High power gas, es- 


pecially if enriched, requires careful burning to avoid smoking and 
*‘ blacks,” and the result is that in districts supplied with gas of this 
grade smaller burners are used, and instead of losing by way of the flat 
flame, the consumer loses by the difference of the duty afforded by 
small as compared with larger burners. It is only another way of kill- 
ing the cat. Then we find that a large section of the public advocates 
gas of as high a power as possible on what they call sanitary grounds. 
This argument finds favor with medical and scientific people, who con- 
sider that the higher the quality the less the degree of vitiation of the 
atmosphere, asa lesser quality of gas will produce the same lighting 
equivalent. The problem is complicated by changes that are being 
made in the value of many of the factors. With improvements in in- 
candescent and regenerator burners, and the increased use of gas for 
purposes other than lighting, the power of the flat flame party is con- 
tinually decreasing, On the other hand, whereas we were accustomed 
to regard each candle over 16 as adding about 1}d. to the cost of the gas 
—that is in London and throughout the south of England—we are now 
told that as much can be done either with the Peebles or the oxy-oil 
process for less than $d. With regard to vitiation of the atmosphere, 
the latest researches seem to show that, given a proper degree of venti- 


lation, the air must be changed so rapidly as to put the question of a 
few cubic feet of gas per hour, more or less, entirely out of court. 
Amidst so many conflicting matters, the only way is to wait and see 
what time will bring forth, because a verdict arrived at to-day may be 
entirely upset to-morrow. 

A very interesting and important paper on the distribution of power 
by electricity, water and gas, by Mr. E. C. de Segundo, was read before 
the Society of Engineers a few days ago, in the course of which the au- 
thor goes fully into the cost of generating and distributing power by 
means of electricity as practiced for the supply of electric light, of ef- 
fecting the same purpose by means of hydraulic power generated at a 
central station, and of utilizing the existing gas mains by the use of gas 
engines on the spot. In considering the theoretical efficiency of a gas 
engine the author carries his investigation a step further than usual and 
goes back to the original coal. Comparing the gas engine with the 
steam engine, as regards coal used in the first place, he arrives at 7 per 
cent. for the gas engine and 8.7 for the steam engine. He calculates 
that 1,722 units of heat disappear in the production of a cubic foot of 
gas, of which only about one-third, or 620 units, are obtained by the 
combustion of the same. But he reckons nothing for the tar, credits 
coke with a combustible value of only 10,000 units per pound, and al- 
lows only 9,500 cubic feet for the yield of a ton of coal. Now, in ordi- 
nary practice, we expect to sell 10,000 cubic feet per ton of coal. The 
calorific value of coke is about 13,000 units, and that of the tar, if used 
as a fuel, is considerably more. So that Mr. Segundo’s 1,722 units can 
fairly be reduced to something under 1,400, and the theoretical efficiency 
of a good gas engine is certainly not less than 11 or 12 per cent. Tak- 
ing the heat used as 1,400 units, and that of the gas at 620, we have 
something to make gas engineers thoughtful. In these utilitarian days 
that 780 units ought not to be allowed to go to waste. Considering the 
maximum efficiency that can possibly be obtained by each class of en- 
gine, the author arrives at a limit of 60 per cent. for the gas engine and 
18 per cent. for the steam engine. These figures, as compared with 
those above given, represent the margin for further eeonomy. It is inter- 
esting to observe that the gas engine has not advanced so far as steam ; 
but of a possible 60 it has as yet only scored 11 or 12, while the steam 
engine has approached to half of its maximum. The author passes on 
to consider the electric generator plant using steam and shows that the 
chief eause of the discrepancy between theory and practice is the vary- 
ing load factor. Comparing practical working results of electric com- 
panies with those of the London Hydraulic Power Company, he finds 
that the latter can distribute power equivalent to one kilowatt hour for 
14d., but the former cannot get this result under 3} to 44d. But the 
loss of power in conversion into electricity puts the two on about the 
same level so far as lighting is concerned. Out of 14,500 units liberated 
by 1 pound of coal, 1,044 re-appear as useful work in the hydraulic, 
and only 478 in the electric distribution ; but for the production of elec- 
tric light the figures are 620 and 600 respectively. The direction in 
which to look for a reduction in this waste is the decreasing of the num- 
ber of transformations of energy, or the increasing of the efficiency of 
such transformations. The distribution of hydraulic power appears to 
be attended with a loss of only 1 per cent., while that of distributing 
electricity is said to be rarely less than 12 per cent. The use of gas en- 
gine stations at various points for the generation of electricity is consid- 
ered at length, and quoting from a practical experiment at Bradford, 
with gas at 3s. 3d. per 1,000 cubic feet, the cost per kilowatt hour is put 
at 3d., which is cheaper than the electric companies can do it. The au- 
thor’s remarks on this subject are characterized by fairness and good 
sense. When it is remembered that gas for engines can be obtained in 
most of our large towns at 2s. 0d. to 2s. 3d. per 1,000 cubic feet, it is ev- 
ident that the use of gas furnishes by far the most economical way of 
generating electricity for electric lighting. . 








Street Lighting with Incandescent Gas Burners. 
pera eae 

The Gas World thus discusses a copy of a report recently made by 
Herr Muchall, manager of the Wiesbaden gas works, detailing the re- 
sults of experiments he has been making with Welsbach burners as ap- 
plied to street lighting: As this subject is now engaging the earnest at- 
tention of many gas managers, a precis of Herr Muchall’s report can- 
not fail to be of interest. At first Herr Muchall was very doubtful 
about the applicability of the Welsbach lamp to outdoor lighting, but a 
preliminary trial with one lamp resulted so favorably that he proceeded 
to erect 37 lamps in the public streets. This was done in December, 
1892. The lanterns required no alteration to adapt them to the Wels- 
bach burner. These lanterns are 4-sided, with closed top, and are pro- 





vided with reflectors of enamelled iron or porcelain, Contrary to the 
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usual custom, the reflector is fixed point downwards—an arrangement 
which spreads the light outwards, instead of down into the lantern 
where there is already sufficient light. The lantern is also provided 
with an outside lighting arrangement, invented by Herr Muchall, which 
permits of the bottom flaps being closed in with glass ; thus securing a 
practically windproof lantern. The lighting arrangement is placed be- 
tween the reflector and the top of the lantern, so that it cannot be seen; 
and it is an admirable guard against wind and rain—so much so that in 
the severest storm only a flickering is noticeable ; extinction of the 
flame, or even strong flickering, has never been observed. 

From observations made during the winter of 1892-3, Herr Muchall 
draws the following conclusions: A good pressure is desirable ; not- 
withstanding the tiny orifices, the burners are no more liable than ordi- 
nary burners to choking by naphthaline or to freezing ; atmospheric 
deposits of any kind had no noticeable effect ; neither great cold nor 
strong wind had any bad effects ; but there is reason to believe that a 
moist atmosphere has a tendency to break the mantles from the top. 
Except one of mica, all the chimneys were of glass ; they became dirty 
very slowly, and most of them broke before cleaning was necessary. 
As regards the lanterns and reflectors, these required cleaning much 
less frequently than do the lanterns fitted with ordinary burners ; also, 
they are much more durable, on account of their being protected from 
the heat by the chimneys. 

Maintenance consists principally of renewals of mantles and chim- 
neys. The breaking of a chimney usually results in the breaking of a 
mantle ; and the breaking of a chimney is the result of a faulty mantle. 
When a hole is formed in the mantle the blow flame thus created 
causes the chimney to be unequally heated, and finally it breaks, break- 
ing also the mantle. Whena mica chimney is used the blow flame 
causes that portion of it upon which it plays to, more or less, lose its 
transparency. When this happens it is desirable to turn the dull side 
towards the houses, or the chimney may be turned upside down—to 
enable this latter to be done the chimney should’ be straight, not 
conical. 

For supporting the mantles cast-iron rods are better than magnesian 
ones; they burn out more rapidly (within a couple of months), but 
they do not break so readily. The fork of the rod should not be too 
flat, but ought to be deep. 

At the end of March, 1893, an additional 33 lanterns were fitted, and 
observations were continued throughout the summer months. At this 
time it was observed that some of the burners were choked, and on 
investigation it was found that this was due to accumulations of insects ; 
the insects, attracted by the brilliant light, had crept through the 
crevice of the lantern and through the four openings of the bunsen 
tube into the interior of the burner. This was remedied by covering 
the holes of the bunsen tube with fine wire gauze. The gauze also pre- 
vented firing back, which had been occasionally observed. 

It was also observed that the cross tube leading outside became in 
time covered with salts resulting from the products of combustion (es- 
pecially carbonic oxide), with vapor, acting upon the brass. This, how- 
ever, is easily remedied by instructing the lamplighter to pass a cleaner 
through the tube when lifting off the burner. 

The duration of the chimneys and mantles for each lamp was care- 
fully noted, and in his report Herr Muchall tabulates the results thus 
obtained. The ultimate result reached is that for 1,000 hours’ use there 
is required 1.90 chimney and 1.42 mantle. The average duration of the 
chimneys was found to be 531 hours and of the mantles 705 hours ; the 
longest duration for a chimney was 1,920 hours and for a mantle 1,493 
hours. A mantle which lasted 2,000 hours was tested photometrically 
at various stages of its life. The consumption was 100 liters (1 liter 
equal 61.016 cu. ins.) per hour, at40 mm. pressure ; and the photometric 
results obtained horizontally were as follow : 


After 100 hours 60 candles. After 900 hours 54 candles. 


“200 60“ “ae 
ee 300 “ec 56 “é se 1,100 ce 538 “ee 
“ec 400 sé 56 “ce +e 1,200 ee 52 ce 
“eé 500 “cc 58 “cc se 1,600 “ee 48 ee 
sé 600 “cc 58 “sé sé 1,700 ee 47 se 
ec 700 sé 56 e “é 1,800 sé 47 ee 
““ 800 e 56 “cc ce 2,000 ee 46 ee 


It was now tolerably certain that the new light would not be more 
expensive, and in all probability cheaper, than the old ; leaving the 
threefold illumination out of account. This was after an experiment 
extending from the middle of December, 1892, to the middle of July, 
1893. More lamps were now erected ; and at the end of September there 
was a total of 242 in use. Observations were continued as before, with 
the result that at the end of September, taking the experiment as a 





whole, it was found that 1.17 chimney and 1.73 mantle were required 
for 1,000 hours. The medium duration of the chimney was 589 hours 
and of the mantle 579 hours ; the longest duration of a chimney was 
1,921 hours and of a mantle 1,741 hours. More lamps were now erected, 
and on the Ist of January last the number in use was 305. 

Observations were continued, and these lead Herr Muchall to the 
following conclusions: The duration of the mantle does not depend, 
in the first instance, upon the number of hours but upon exterior 
circumstances—accidental breakage, street vibration, cleaning of the 
lantern, lighting, storms, rain, damp atmosphere, etc., and that the 
chimney and mantle last longer upon brackets than upon street 
candelabra. 

Coming to cost, Herr Muchall estimates that for 1,000 hours chimneys 
will cost 0.90 mark and mantles 3.42 marks (1 mark equals 25 cents), 
both inclusive of cost of fixing. The initial cost of the burner is 12 
marks; 20 per cent. depreciation, 1.04 mark ; lighting, extinguishing, 
cleaning, etc., 7 marks (the same as for ordinary lanterns), gas, 100 
cubic meters (1 meter equals 35.317 cubic feet), at 10 pf. per meter, 10 
marks ; total for 1,000 hours, 22.36 marks, as against 25 marks for 
ordinary street illumination by flat-flame burners. But in the latter 
case Herr Muchall allows nothing for depreciation ; only 18 marks for 
gas and 7 marks for lighting, ete. He, however, points out that by 
the incandescent system from 2} to 3 times more light is obtained. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
niente 
THE proprietors of the Ironton (O.) Gas Company are very well sat- 
isfied with the result of the reduction in rates which went into effect on 
May Ist. The new schedule is appended : 


Monthly Consumption. Gross, per 1,000. 


2,000 cubic feet and under ... .........e.. $i 25 
2,000 a to 4,000 cubic feet .......... 1 20 
4,000 ‘iy REGGEe- -—. - Waddenanwes 1 15 
6,000 - CE IN. 5 oh dco ce Baesews 1 10 


A discount of 10 cents per 1,000 is allowed on all bills paid before the 
10th day of the month in which they are presented. 





Mr. Henry PaDAN, President of the Portsmouth (O.) Gas and Elee- 
tric Company, is also out with an announcement of a reduction in the 
gas rates, the same to have effect on all gas sent out on and after July 
ist. The schedule is appended : 


Monthly Consumption. Rate, per 1,000. 


1.000 to E,00G cullie feet... cccccccccsces $1 50 
5,000 to 10,000 ~ Sapp ee s6esedeeweas 1 35 
10,000 to 20,000 Wr TTTr Try Teter oe 
Ee UE ONG os dap cewe sev ccrenecness 1 15 





At the special meeting of the shareholders in the Consumers Gas 
Company, of Montreal, Canada, held for the purpose of considering the 
advisability of increasing the capital stock to $750,000, from $500,000, it 
was decided to sanction the new issue. 





THE executive management of the proposed new Citizens Gas Com- 
pany, for Kalamazoo, Mich., is composed of the following : President, 
O. M. Allen; Vice-President, J. W. Osborn ; Secretary, Frank Hen- 
derson. 





THE San Diego (Cal.) Gas and Electric Light Company is adding con- 
siderably to its main system this season. 





WE understand that the Norwalk (Conn.) Gas and Electric Light 
Company has been put in the hands of a receiver, by order of Judge 
Thayer, of the Superior Court. The application was made at the in- 
stance of the Company itself. 





THE following is from the New York Journal of Commerce of recent 
date: ‘‘ For three months or so a ‘ war’ has been in progress among the Gas 
Companies of Brooklyn. Mains have been laid in competitive districts 
by nearly all the Companies, and the price has been reduced from $1.25 
to $1 per 1,000 cubic feet. The Fulton-Municipal Company has evident- 
ly determined to force the matter, however. It announced, June 21st, 
that on and after July“\st the price of gas to all consumers would be 90 
cents per 1,000 feet, and sent out a large number of canvassers to solicit 
new business at that figure. The news caused uneasiness among the 
other Companies, particularly among officials of the Nassau, the Metro- 
politan and Williamsburgh Gas Companies. The latter say that the 
Fulton-Municipal Company cannot manufacture gas and sell it at a 
profit at 90 cents per 1,000, because the Williamsburgh Company could 
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not do so. A representative of the Fulton-Municipal Gas Company : 
said yesterday that his Company was making a very cheap gas by the ; 
water process, using very little coal and utilizing the bye-product of , 
naphtha supplied by the Standard Oil Company. The fight is led by 
H. H. Rogers, the Vice-President of the Fulton-Municipal Gas Com- 
pany, who has long been identified with the Standard Oil Company. 
President Jourdan, of the Fulton Company, has said that next autumn 
they would make the price 75 cents per 1,000, and even lower, if neces- 
sary, as they could make a profit at that figure. The pipes of his Com- 
pany now gridiron all of the newer portions of Brooklyn, and a great 
deal more is being laid this summer. In fact, the Company is putting 
down pipes far out in the environs, where it would seem to be competing 
with the parlor light oil of the Standard Oil Company in the tank bus- 
iness that has been carried on by the Dreyer Brothers for the Standard 
Oil Company for many years. The contest, though not the rate cut- 
ting, actually dates back as far as 1892. When J. Edward Addicks had 
secured control of the old Brooklyn Company, the Directors of the Met- 
ropolitan Company decided that it would be greater economy for them 
to manufacture gas than to purchase it from the Fulton-Municipal, as had 
been done for 10 years. They notified the latter Company that, on Jan. 1, 
1893, the Metropolitan would cease to be its customer. They issued bonds 
and proceeded at once to fitting up and extending their gas plant, which 
had remained idle, save in the instance of its storage department. The 
clever managers of the Fulton-Municipal grasped the possibilities of the 
situation at once. The Citizens Company had ceased to purchase its 
product from their Company in 1890, and the contract with the Union 
Company had not long torun. The Brooklyn Company was under the 
control of Mr. Addicks, who would be unlikely to renew the pooling 
agreement between the two Companies, which was to expire on May 1, 
1893. Mr. Addicks was likely to secure possession of other Companies, 
which would be placed in a position antagonistic to the Fulton-Munici- 
pal. The pooling agreement with the Nassau would expire on April 1, 
1894. Because of these things and the various possibilities they pre- 
sented some action was necessary. This was taken. Very quietly, dur- 
ing that summer and autumn, the Fulton-Municipal plant was extended 
and perfected until it had a daily capacity of 5,000,000 cubic feet, and 
contracts were made for many miles of mains. The Company was 
placed in a position to assume the aggressive at a moment’s notice. By 
October all this had been done, and, on October 6 General Jourdan an- 
nounced, in an interview with a reporter, that his Company was pre- 
pared for a ‘ contest for business,’ which would result in the ‘ survival 
of the fittest.’ In January, 1893, Mr. Addicks secured control of the 
Metropolitan Company. This did not tend to make the Fulton-Munici- 
pal more peacefully inclined. On March 28th, 1893, the latter put can- 
vassers in the former’s district. On April 17th it began to lay mains, 
and on May 22d commenced to serve gas to the Metropolitan’s custom- 
ers. That fight was prosecuted without any reduction of price and 
little resulted one way or another. The next developinent was at the 
next annual meeting of the Williamsburgh Company, when the Stand- 
ard Oil representatives were left off the Board of Directors. On August 
27 the Fulton-Municipal received the lease of a holder from the Peoples 
Company and commenced to lay mains in the Williamsburgh’s district. 
It did this because of three reasons, as follows: The Williamsburgh 
Company had failed to re-elect the Standard Oil Directors ; it had re- 
fused to pay an annual royalty for the use of the Tessie du Motay pro- 
cess, which it did not need, and it had refused to buy naphtha from the 
Standard Oil Company above the market price. On September 13th 
the Williamsburgh began to serve %as in the Peoples district, which 
was supplied by illuminating product bought from the Fulton-Munici- 
pal. A few days later the Fulton-Municipal began to serve gas in the 
Williamsburgh’s territory, and late in September the Peoples took a 
hand in the-fight. The Williamsburgh, on October 2d, through the 
Greenpoint Company, which it controlled, cut the price to $1 in the 
Peoples district. It is not unfair to say, and, as a matter of fact, it is 
admitted that this action on the part of the Williamsburgh secured 
many customers for it in the Peoples district. In December the Peoples 
Company applied to the Attorney General for permission to bring suit 
for the forfeiture of the Williamsburgh’s charter, on the ground that it 
was charging two prices. This was headed off by the latter Company, 
which offered the discount of 20 per cent. throughout its entire district 
as well as in the Peoples territory. This brought back most of the cus- 
tomers which had left, and thus ended the campaign of 1893. There 
was a strong feeling for peace early this year, and Alexander E. Orr, 
President of the Metropolitan Company, sent letters to all the other 
Companies, asking them to appoint representatives to a general con- 
ference. This was done slowly, and meanwhile the Beckton Construc- 
tion Company absorbed the Citizens, which, up to that time, had been 


a firm ally of the Fulton-Municipal. On March 14th the conference 
met, talked and decided that 14 was too large a committee, and that 7 
would be a better number. That was all it did ; no committee of 7 was 
appointed, The Fulton-Municipal prepared for an aggressive campaign 
as soon as the Legislature should adjourn. It bought land in the 18th 
Ward, adjoining the Nassau district, where it is constructing a holder 
station, and also began to lay mains there and in the Citizens district, 
and now comes the cut in the price to $1.” 





JUDGMENT for $6,163 has been entered against the Standard Gas and 
Electric Company, of Suffolk county, L. I., in favor of the Kerr-Mur- 
ray Manufacturing Company, of Fort Wayne, Ind., on a note and 
draft which were not taken up at maturity. 





THE Santa Barbara Gas Company, of Santa Barbara, Cal., has been 
reorganized. 





A PROPOSITION for a franchise for a gas works at Snohomish, Wash. , 
has been presented to the local rulers, the promoters of the same estimat- 
ing that $20,000 will be a sum sufficiently large to establish the initial 
plant. 





AT a meeting of the stockholders of the Paterson (N. J.) Gas Light 
Company, held at the office of the Company, Paterson, N. J., on Wed- 
nesday, June 20, 1894, the following were chosen Directors for the ensu- 
ing year: John Reynolds, W. L. Williams, James Dunn, John Be 
Reynolds, John 8. Cook and A. 8. Allen. At a subsequent meeting of 
the Directors, Mr. John Reynolds was elected President and Treasurer; 
Mr. W. L. Williams, Vice-President, and Robert Schoonmaker, Secre- 
tary. 





‘* OBSERVER” forwards the following, under date of June 21: ‘‘ The 
Massachusetts State Board of Gas and Electric Commissioners, after an 
exhaustive and complete hearing of both sides, has decided not to allow 
the Berkshire Heat, Light and Power Company to enter this town with 
its current and compete with the Great Barrington Electric Light Com- 
pany, which decision was rendered some days ago in Boston. The de- 
cision of the Commissioners, which was written by Gen. Morris Schaff, 
revokes the permit of the Selectmen on the ground that no substantial 
advantage could, in the end, result from the admission of the new Com- 
pany; that it was shown that the necessary capital which the new Com- 
pany would require would not be materially less than that which is now 
invested by the old Company, and at the present rate the new Company 
would not be able to pay a reasonable dividend ; and, furthermore, 
sooner or later, it would be obliged to raise prices to a figure which 
would allow a reasonable return from the investment. If the people of 
Great Barrington desire an all night electric service which would no 
doubt be desirable, they can have it provided they are willing to pay for 
it,.and any just complaint of lack of efficiency of service can be 
brought before the Gas Commissioners, and, if deemed reasonable, will 
secure such action as they may think advisable. No evidence was put 
in at the hearing to show that the old Company had forfeited any of the 
rights secured to it under the statute.” 





Mr. Sitas W. Moore, Manager of the Lima (O.) Electric Light and 
Power Company, died on the 22d inst. He was for many years Vice- 
President of the Lima National Bank, and was also a veteran of the 
late war, 





Mr. J. C. Ross, who was recently appointed Superintendent of the 
Perth Amboy (N. J.) Gas Company, evidently is of the progressive or- 
der, for he has not only given notice of a reduction in the selling rate, 
but also states that the Company will hereafter lay service pipes, from 
the street main to the curb line, without expense to those wishing to be- 
come customers of the Company. The new selling rate is $2 per 1,000 
cubic feet to ordinary consumers, and a discount of 5 per cent. is to be 
granted to those who use 5,000 cubic feet or over per month. 





Mr. GraDy has introduced a bill in the lower branch of Congress to 
provide that all illuminating gas furnished to consumers in the District 
of Columbia shall not be less than 22 candle power, by the Bunsen pho- 
tometer, using the English Parliamentary standard argand burner, 
having 15 holes and a 7 inch chimney, consuming 5 cubic feet per hour; 
and the gas shall be free from carbonic acid, carbonic oxide, sulphur- 
eted hydrogen, ammonia or other impurities, which either diminish its 
illuminating power or cause it to be dangerous to the health of consum- 
ers ; and it shall contain ‘‘such proportion of hydrogen as will com- 
pletely consume the carbon and leave no amorphous carbon to smoke 
and blacken walls, fittings and furniture.” 
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Messrs. HeCTOR DULANEY AND GEORGE ALEXANDER, composing the 
law firm of Dulaney & Alexander, have entered an injunction suit 
against the Louisville Gas Company, the action being intended to test 
the Company’s right to charge a meter rent. The plaintiffs state that 
in the practice of their profession it frequently becomes necessary for 
them to use their office after night or late in the afternoon, when artifi- 
cial light is indispensable. For many months, they say, they have been 
using gas furnished by the defendant. The latter, it is claimed, has a 
monopoly in furnishing gas to the city, and should plaintiff's flow of 
gas be shut off their office would become useless after dark. Plaintiffs 
say that, relying on the defendant’s charter, which, it is claimed, pro- 
vides that it shall furnish gas to consumers as long as they pay for it, 
they, at great expense, furnished their office with fixtures. Plaintiffs 
allege that on June 11, 1894, there was sent to them by the defendant a 
bill (27 cents) for the consumption of 200 cubic feet of gas. There was 
also included in the bill, it is claimed, a charge of 10 cents for meter 
rent. They sent the bill to the City Gas Inspector (Mr. John W. 
Breeden), with the request that he correct the bill, also inclosing 27 
cents. The tender was refused by the defendant, it is alleged, and the 
additional 10 cents demanded. Plaintiffs claim that on the 21st they 
received from Mr. Breeden a certificate of the illegality of the ‘‘ meter 
rent.” The 27 cents was again tendered to and refused by the defend- 
ant. The latter then, it is claimed, threatened to stop the gas unless 
the sum demanded was paid. Plaintiffs ask an injunction to prevent 
this, and ask that the acceptance of the 27 cents be ordered. 





WE are in receipt of a copy of the latest catalogue issued by the 
Messrs. Peck Bros. & Co., of New Haven, Conn., descriptive of their 
supplies for gas and water companies. Write to them for a copy ; it is 
a handy thing to have on your desk. 





AT the annual meeting of the Exeter (N. H.) Gas Light Company the 
following directors were chosen: William Burlinghame, of Exeter; 
Nathaniel Pierce and Edward Hatch, of Boston ; and A. P. Brown and 
Odiorne Swain, of Malden. The Directors subsequently named the fol- 
lowing executive management: President, William Burlinghame ; 
Treasurer, A. P. Brown; Clerk, A. F. Cooper. 





AT a special meeting of the South Boston (Mass.) Citizens Trade As- 
sociation the committee, appointed to consider the best means of secur- 
ing a reduction of the local gas rate, reported that it would be advisable 
to wait in the matter of applying to the Board of Gas and Electric Light 
Commissioners for an order until the Governor has appointed a suc- 
cessor to Col. John T. Wheelwright, whose term of office will shortly 
expire. The report was accepted. 





Tae Warren (Mass.) Gas Light Company is making extensive repairs 
on its retort house system. 





AT a meeting of the Directors of the Montreal Gas Company, Ald. 
Hurteau was elected a member of the Board, replacing Mr. John Craw- 
ford, who was elected a Director at the last annual meeting of the Com- 
pany, with the understanding chat he would retire as soon as a Director 
satisfactory to the local French-Canadian interest could be agreed 
upon. 





THE arbitration committee to raise the gas rate at Minneapolis, Minn., 
has ‘‘ absorbed ’’ much testimony, ‘‘expert”’ and otherwise, since it com- 
menced its sessions. Among other things submitted was a report, by 
Prof. G. B. Frankforter, of the Minneapolis University, giving a com- 
posite analysis of the Minneapolis Company’s gas, such analysis being 
the average of 20 separate experiments. To say the least, the analyses 
must have been fearfully and wonderfully made, for it appears that 
other expert testimony showed the power of the gas, during or about 
the time Prof. Frankforter was making his experiments in the other 
direction, to be an average of 24 candles. Now we submit that a water 
gas containing 16.1 per cent. of nitrogen must have decidedly peculiar 
qualities to yield 24 candles of illuminating value, or else the Frank- 
forter method of analyzing must have been decidedly defective. The 
analysis figures are : 

Carbon dioxide................... 5.6 per cent. 


Ca cao ike ee ratas cacy sunage: Se “3 
Heavy hydrocarbons.............. 9.0 7 
Carbon monoxide..... .........+. 20.4 " 
Po eee ee See Fences oS 0 
MOU MOG ois wes i ae TIS ” 


fe ee ee | | 5 


TORRE noon pvencccscvecccccsene JOO per cont. 





Another remarkable thing in connection with this is the fact that the 
aforesaid candle power was also obtained in face of the fact that the gas 
was loaded actually to the muzzle with 5.6 per cent. carbon dioxide. On 
the returns as given, we fail to comprehend the nature of Minneapolis 
gas, or Prof. Frankforter’s methods. 





JUDGE TRUAX has decided that the Elmira (N. Y.) Gas and Illumin- 
ating Company is responsible for certain notes (amounting to $200,000) 
discounted at certain banks by Col. D. C. Robinson, and indorsed by 
him as an officer of the Company. The defense was that the Company 
had received no benefit from the proceeds of the notes, which proceeds 
had been diverted by Col. Robinson to his use and benefit. 








Fiber Tubes. 
ian 

The manufacture of tubes from wood pulp has been carried on for 
many years in New York, and with continued experience the breadth 
of its application increases very widely. This tubing is made from me- 
chanical wood pulp, which is agitated with water and rolled on a tube 
very similarly to what is known as the wet machine in the ordinary 
process of preparing wood pulp for the general market of paper manu- 
facturing. After the wood pulp is wound to a sufficient thickness 
around the tube, and the extra amount of water drains away, it is 
placed on end and the interior mould is withdrawn, leaving the wood 
pulp tube, which is held on suitable supports and dried until all the wa- 
ter is evaporated. The further process consists of dipping it into a very 
hot solution of asphaltum and other materials, which penetrate the 
whole substance and give it other properties. The ends are then 
squared up and the threads cut, or taper finish is made in the usual 
manner of wrought iron pipe. 

This material, when finished, possesses some very important qualifi- 
cations. Its high electrical resistance renders it suitable for an under- 
ground conduit for electric wires. As a non-conductor it is free from 
being impaired by electrolytic action from earth return currents, which 
have become such a serious factor in impairing the water and gas pipes 
in cities where the street tramcars are propelled by electric motors using 
earth return circuits. Its resistance to acids and alkalies fits it for use 
in chemical works. As a non-absorbent of water it is free from any 
difficulties due to expansion and contraction. It has limitations in 
rarious respects. The bursting strength of the tube is said to be from 
150 lb. to 250 lb. per square inch, according to the size. It can stand 
without impairment a temperature of 150°. In case of alteration and 
changes the work is done with the ordinary fitting tools made for use on 
iron pipe. These tubes are from 14 in. to 12 in. in diameter. There is 
agreat range of applications of this material in the on of indus- 
trial chemistry ; also for underground conductors, by reason of its re- 
sistance to corrosion, and to electrical transmission, and also its freedom 
from being impaired by electrical action. 








The Manner in Which Buildings Should Be Protected 
Against High Potential Currents. 
3 

Mr. L. 8. Wells says that the lightning arresters, which are attached 
to the ordinary switchboards, serve the purpose for which they were 
designed with fair results so far as protecting offices from lightning is 
concerned, but experience shows that their efficiency is not absolute, 
even in this connection, and they merit but little consideration when 
confronted with a constant current taken from a trolley or electric light 
wire. 

After giving the spring-jack arresters a thorough trial we have found 
them to be inefficient by reason of their failure to respond at all times 
to a heavy charge. In numerous instances the points of contact have 
become melted at the time they were called into service, and consider- 
able difficulty has been experienced in consequence of dust or dirt being 
insinuated between the points, causing the circuit to open. 

During the past two or three years this form of protector has gradu- 
ally been substituted by spider-wire arresters, which I believe are a vast 
improvement over any device that has yet come to the surface, and I 
understand they are being generally adopted in the larger buildings 
throughout the country. A most important feature, however, is to have 
the arrester properly located and — connections. It should be 
situated near the entrance of the building, re a safe distance from 
all material susceptible to combustion, and I have in some instances 
deemed it advisable to have the arrester encased in a box, lined with 
asbestos, to prevent the liability of the ground plate becoming suffi- 
ciently heated to cause inflammable material to become ignited, or over- 
come the possibility of a conflagration from sparks or other causes. The 
wire leading to the arrester should be fireproof, and the ground wire 
should be of sufficient size to carry an abnormal flow of current with- 
out becoming heated. If still further protection is for any reason 
deemed necessary, safety fuses can readily be inserted at the switch- 
board, but under ordinary circumstances I do not consider this essential. 
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The Market for Gas Securities. 





The break in Consolidated is at last at hand, 
and it is quite in line with that which well-in- 
formed people have been looking for. The cut 


rate in Brooklyn, where gas is now selling all 
round at 90 cents per 1,000 cubic feet, and the 
underhanded practices ‘that certain New York 
Companies are engaging in to secure consum- 
ers, which practices virtually amount to a cut- 
ting of rates, have had their natural effect. In- 
deed, it is conceded all round that gas must go 
to a dollar a thousand, and such reduction 
means a decrease of 20 per cent. in the gross 
income of each Company, minus the increase 
in income that will naturally follow the increase 
in output at the lower figure. The quotations 
for Consolidated to-day (Friday) are 1264 bid, 
offered at 128, a loss of 7 points in the bid price 
for the week. It will go lower, too. Mutual 
is strong, at 151, and Equitable is weak. Stand- 
ard preferred is strong, at 80 bid. Brooklyn 
shares show no change, which is certainly re- 
markable considering the condition of things. 
The least said about the matter the better, for 
no one knows what the end is to be. Chicago 

is steady to strong, and we look for it to go 
1igher. Baltimore is a shade easier, at 634 to 
634, and Bay State is neglected. 








Gas Stocks. 


ee 
Quotations by Geo. W. Close, Broke: and 
Dealer in Gas Stocks, 


16 Watt Sr., New Yore Crry. 





duty 2. 
All communications will receive particular attention. 
The following quotations are based on the par value of 
— Capital. Par. Bid Asked 
Oonsolidated.............. $35,430,000 100 126} 128 
GERBER. cccescccadececesooece 500,000 50 100 — 
06 Beep ..cccc vecerece 220,000 — 100 -—- 
Equitable................... 4,000,000 100 185 188 
‘¢ §6Bonds.......... 1,000,000 — 106 108 
Metropolitan, Bonds.... 658,000 — 108 112 
Mutual 3,500,000 100 151 — 
‘6 Bonds.............. 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 _-_ — 
Northern. ............ ences apeosesese 50 80 95 
© Bends. occ ccesee 150,000 — — 100 
Richmond Oo., 8. L.... 348,650 50 50 — 
od Bonds.......:. 100,000 — — — 
Standard Gas Co-—- 
Common Stock....... 5,000,000 100 25 30 
Preferred........ eeeee 5,000,000 100 80 — 
ORIN ncc0rs covenesocssces 50 112 — 
Gas Co’s of Brooklyn. 
Brooklyn.........00+ +» 2,000,000 25 103 107 
CitimENS ..ccceceeseeseeeeese 1,200,000 20 50 — 
“« §. F. Bonds.... 320,000 1000 — 101 
Equity Gas Light Co... 2,000,000 10 — — 
Bends...... ecepeeses 1,000,000 — — — 
Fulton Manicipal....... 3,000,000 100 130 132 
ee Bonds... 300,000 10338 — 
Peoples ........0eceececceeee 1,000,000 10 — 7 
** Bonds (7’s)...... 368,000 — 100 — 
* FE scene 94,000 — 98 100 
Metropolitan........ eoseee 870,000 100 132 136 
” Bonds (5’s) 70,000 — 100 — 
Nassat.........-..000 ecoceee 1,000,000 25 — 155 
9 TIE. ccccsssecesce 700,000 1000 99 100 
Williamsburgh........... 1,000,000 60 138 145 
. Bonds... 1,000,000 — 107 110 
Out of Town Ges Companies. 
Bay State Gas Co.— 
Be Merescintneses eoeee 5,000,000 50 i44 15 
Income Bonds..... 2,000,000 1000 60 — 
Soston United Gas Co.— 
In Series 8.F. Trust 7,000,000 1000 78 — 
ral ” ” 3,000,000 1000 57 58 
Buffalo Mutual, N. Y... 750,000 100 120 
% Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 155 160 


Chicago Gas Company. 25,000,000 100 








Chicago Gas Light. & 
Coke Co.— 











G’t’d Gold Bonds 7.650,000 1000 81} 814 
Consumers Gas Light 
Co., Jersey City...... 2,000,000 100 — 58} 
PE cinianptnsseseee 600,000 1000 90 94 
Cincinnati G. & CO. Co 7,000,000 100 192 — 
Consumers Toronto.. 1,600,000 50 1843 187 
Central, 8. F., Cal...... 90 100 
Capital, Sacramento, Cal — 655 
Consolidated, Balt....... 11,000,000 100 634 634 
ad Bonds..... 6,400,000 107 1073 
Citizens Gas Lt. Co., 
Rochester, N. Y...... 500,000 — 85 101 
Bonds.........0000+ 250,000 ae 
Detroit Gas Co.—- 
Rit, daeenh: sheen 60 — 
East River Gas Co., 
Long Island City... 1,000,000 100 — — 
EB iisiink: scocnsico ° 500,000 100 89} — 
Equitable Gas & Fuel 
Go , Chicago, Bonds 2,000,000 1000 — 101 
Hartford, Conn.......... 750,000 25 120 128 
Jersey City............ wae 750,000 20 190 200 
Louisville, Ky........... - 2,570,000 50 125 130 
Laclede Gas Light Co. 
St. Louis, Mo.— 
Common Stock.... 7,500,000 100 146} 174 
Preferred “ .... 2,500,000 100 67 69 
Bonds...... cocceccces 9,034,400 1000 863 863 
Little Falls N. Y........ 50,000 100 — 1060 
aa Bonds 25,000 — 100 103 
Advertisers Index. 
GAS ENGINEERS, Page 
Jos. R. Thomas, New York City... ..c.ccceceees sees ceceee 18 
Wm. Henry White, New York City.............ces¢e-eecoes 31 
Fred. Bredel, New York City........00..2.ss.eeccgeseeeees 27 
H. C. Slaney, New York City.......ssesee. fideo crvcccccccese 18 
Geo. R. Rowland, New York City.........+. Gases deetencesac 18 
Joseph P. Gill, Now Vor Clty... .cccccccccccccccscscccccccce 18 
The Western Gas Construction Co., Fort Wayne, Ind....... 22 
CHEMISTS. 
Durand Woodman, New York City.........ccesssesessseess 18 
PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md.................. 29 
United Gas Improvement Co., Phila, Pa.........see---sseee 21 
Burdett Loomis, Hartford, Comn,...............+ssseeeees: 31 
National Gas and Water Co., Chicago, Ills..............++++ 23 
Economical Gas Apparatus Construction Co., Toronto, Ont. 22 
The Western Gas Construction Co., Fort Wayne, Ind........ 22 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 
James R. Floyd & Sons, New York City.........ceeseeee-es- 31 
Continental Iron Works, Brooklyn, N. Y.....0..06--.-.seee. 30 
BOR BOWE, TRA, Fin ce cic ccc cccccctscecccesscccccccss 31 
Kerr Murray Mfg. Co., fort Wayne, Ind.................008 28 
Stacey Mfg. Co., Cincinnati, OI0...........ccecseecceesees 31 
Bartlett, Hayward & Co., Baltimore, Md.................... 29 
Davis & Farnum Mfg. Co., Waltham, Mass................-. 28 
es hs I A ING BBs nsec cccceeccccccceusccecccce 30 
Isbell-Porter Company, New York City.......... . 8 
Pred. Brodel, Mow Work Oy. ...i..ccccecsccccccccccecccece 27 
United Gas Improvement Co., Phila., Pa............-..sees 21 
Berlin Iron Bridge Company East Berlin, Conn.......... oo = 
National Gas and Water Co., Chicago, Ills....../........... 23 
Economical Gas Apparatus Construction Co., Toronto, Ont. 22 
The Western Gas Construction Co , Fort Wayne, Ind ..., 2 
C. Cunningham, Brooklyn, N. Y........ ecvccccce eocvccecece 17 
SCRUBBERS AND CONDENSERS. 
G. Shepard Page's Sons, New York City........csccccsseees 32 
Oe a a ok vccedvcicccccccccecensscces 30 
James R. Floyd & Sons, New York City.............se0.055 82 
Continental Iron Works, Brooklyn, N, Y..... ine pone dh dese 30 
REGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md.................. 29 
Fred. Bredel, New York City... ..........-ccccsscesccecces Pig 
J. H. Gautier & Co., Jersey City, N. J....cccccecescccccsees 27 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 26 
TAR AND CARBONIC ACID EXTRACTOR. 
Geo. Shepard Page’s Sons, N. Y. City................. ses 956 
AMMONIA CONCENTRATOR. 
Michigan Ammonia Works, Detroit, Mich.......seccssseeee 15 











GAS METERS. 


John J. Griffin & Co., Phila., Pa............eeeesss eeeeeeees 36 
American Meter Co., New York and Philadelphia.......... > 
The Goodwin Meter Co., Philadelphia, Pa..........--.e+008 472 
Helme & Mclihenny, Phila., Pa..........00--seeeeeceeeeeee 35 
D. McDonald & Co., Albany, N. Y.......-.--+secceeceeeceee 35 
Nathaniel Tufts, Boston, Mass..........00----sseeeeeeeeeee 34 
Maryland Meter and Manufacturing Co., Baltimore, Md.... 34 
Harris Bros. & Co., Philadelphia, Pa.........-..+.seeee+-+- 34 
Metric Metal Co., Erie, Pa...cccccsscesccceee----sescnsevess 83 
GAS AND WATER PIPES. 
Ohio Pipe Co., Columbus, Ob10.............seeeeeseeeereees 33 
M. J. Drummond, New York City.....-..seeeseeeeceeceenes 83 
RB. D. Wood & Co., Pita. P@.... 2... ccccocscccccccccccccese 30 
Warren Foundry & Machine Co., New York City........... 33 
Donaldson Iron Co., Emaus, Pa.... ....---eeeessesseseeeee 33 
Addyston Pipe and Steel Co , Cincmnati, O................. 33 
John Fox, NEW York City....ccsccccscccceecsescseceveceves 33 
STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, New York City....... peccobessdcevuscneseune 27 
GAS COALS. 
Penn Ges Con] Oo., Phila PO... .cc.scccc cecccccccccccceve 25 
Perkins & Co., New York City ......ccecsccccesssssccsoee és: 
Despard Gas Coal Co., Baltimore, Md...............0s.eee0s 25 
Westmoreland Coal Company, Phila., Pa...............-0+6 25 
CANNEL COALS. 

Porsine & Oo. Mew Veet Gai s.c. . cccveves ctigesessccssccee 24 
Log Mountain Coal, Coke and Timber Co., Pineville, Ky... 25 
GAS ENRICHERS. 

Standard Oil Co., New York City .....sccccese.ccesecseeesee BW 
The Sun Oil Co., Pittsburgh, Pa......ssscescesceescescececs 9) 
COKE CRUSHER. 

C. M. Keller, Columbus, Ind...........--cecesssssseccesees 25 
INCLINED RETORTS. 

Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 26 
AIR COMPRESSORS. 

Clayton Air Compressor Works, New York City............. 16 
COAL TAR PUMPS. 

Clayton Air Compressor Works, New York City..........0. 940 
GAS GAUGES. 

The Bristol Co., Waterbury, Conn........++. 2 
GAS GOVERNORS. 

Connelly Iron Sponge and Governor Co., New York City.... 28 
Wilbraham Baker Blower Co., Phila., Pa.................. 23 
Isbell-Porter Co., New York City......cccccsescescscceee eos 
RETORTS AND FIREBRICK. 

J. H. Gautier & Co., Jersey City, N. J. .... ccc ccccccccccccces 26 
B. Kreischer & Sons, New York City.........scseeessssseees 26 
Adam Weber, New York City.. Rotesacebacdees.. BO 
Laclede Fire Brick Mfg. Co , st. Louis, Mo... Rebstéceuk steeds 26 
Dorner & Cate FRG, PO. coe ccccccccccccccccvcecscces 26 
James Gardner, Jr., Pittsburgh, Pa.............sseeee0. «- 26 
Henry Maurer & Son, New York City.............. BeReseee 26 
Baltimore Retort and Fire Brick Co., Baltimore, Md.. 26 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... ae 26 
Brooklyn Fire Brick Works, Brooklyn, N. Y......0.++.se008 26 
F. Behrénd, New York City.......cecsseccccccessccscscees 16 

CEMENTS. 

C. L. Gerould & Co., Mount Vernon, N. Y....... Sreedeccece 26 
F. Behrend, New York City.......s+0+ Gbacccsavcceccocsces 16 
GASHOLDER TANKS. 

J. P. Whittier, Brooklyn. N. Y.......... pedlineteoseens 27 
W. C. Whyte, New York City......cccccccccccscsecesecsecss 27 
GASHOLDER PAINT. 

The Government Waterproof Paint Co., Boston, Mass...... 29 
New York Marine Paint Co., Poughkeepsie, N. Y........... 29 
SELF-SEALING MOUTHPIECE DOORS, 
Isbell-Porter Company, New York City.................... 30 
Continental Iron Works, Brooklyn, N. Y..........0...sseee 30 
BURNERS. 

1, i A nc ks cncncnsccncccsscccaesecses 18 
a GS eas BBs acc ee ca cee ccesiccccccnccccsices 15 

F LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn............++++ 15 
STREET LAMPS. 
J. G. Miner, Morrisania. New York City ............--sse08 27 
Bartlett Street Lamp Mfg. Co., New York City...........+. 27 
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PURIFYING MATERIAL. | WANTED, GOIN! GOIN! GOIN vy 


Connelly Iron Sponge and Governor Co., New York City... 23 
should be neatly and accurately 

















Greenpoint Chemical Works, Brooklyn, N. Y...........++ 2%, To Correspond with a Gas Company PA wrappec 
Henry W. Douglas, Ann Arbor, Mich 23 | wsempes betves henuing. We 
Read, Holliday & Sons, Ltd., Ne Y 0 i Seinen a contemplating the purchase of an Elect: ic Plant, ‘r one that is if it phat ; vice that, wil = 
7 4 Some, OW XOFK CHY..cereveereeevy » 16) not paying as it should. with a view of securing po-ition with ico Gheus tn thelr oamuetnesn, “Ti 
same. Have had broad experience in manufacture and in the ne ae fe r he poy x ou. sta- 

EXHAUSTERS | installation of both plants. Best of reasons for wanting to - 
” change, and best of references from present employers. Address tioner for them, or write to us for prices and free samples. 
The P. H. & F. M. Roots Co., Connersville, Ind............. 20| GAS AND ELECTRICAL ENGINEER, care this Journal. ALVORD & co., Mfrs. Detroit, Mich. ,U.S. Ae 
Isbell-Porter Company, New York City.................... 30 | —~— nee 





Connelly rm Sponge and Governor Co. New Tox Gy... 3| Position Wanted § MOSES rt WILDER, 














VALVES. | As Superintencent ot Small Gas Works | Mech 
Ludlow Valve Manufacturing Co., Troy, N. ¥..........s00 29 | or Assistant in Large Works. echanical Engineer, 
Chapman Valve Manufacturing Co., Boston, Mass.......... 29 | Thorou , : 
ghly understands the construction and operation of gas we 
ee ee Ms ls Bs os siete cugiviecs de cocecececss« 30 | works. Has made regenerative benches a study for five years, 8 1 6 822 Cherry St., Phila., Pa. 
Continental Iron Works, Brooklyn, N. Y.................-.- 30 | aS well as street mains and meter | work. 5 Best of references. i a 
John Fox, New York City......ssse.cescseseccscecesceeees PY ac = aes | SANERelenEn 6 
The P. H. & F. M. Roots Co., Connersville, Ind............. 20 
s | 
Isbell-Porter Co., New York City......s.sesscesesseneeecee. 30 Engagement Desired. Gas 
The Western Gas Construction Co., Fort Wayne, Ind....... 22 


ELECTRICAL APPARATUS, A Gas Engineer 


Wm. Henry White, N. Y. City 31 of 20 years’ experience in the manufacture of coal and water Governors 
Fort Wayne Electric Co., Fort Wayne, Ind................. 667 | 235s and in the building and general superintendence of works, J 
i glans inl naam ibe | desires an engagement. Satisfactory references can be given. | 


Address ** ENGINEER,” 






































GAS ENGINES. ~_ : 
Schleicher, Schumm & Co., Phila., Pa................. moO : = pan Governor 
ENGINES AND BOILERS, 
The Hazelton Boiler Co., New York City............. ...-. 16 Patent Lava Gas Tips. | Gas Brn eIS, 
PURIFIER SCREENS. \ UNIFORMITY | 
John Cabot, New York City......csseseceeeecesseeeceeeeees 27 GUARANTEED. 
4 | 
GAS STOVES. ie i ALL SIZES G ( 
American Meter Co., New York and Philadelphia.......... 15 | AND SHAPES. | } was ocks 
The Goodwin Meter Co, Phila., Pa ............0....eeeeee 472 | D. M. STEWARD MEG. CO = 
George M. Olark & Co., Chicago, Ills...........e00-.-- eee 17 ° >| 
Maryland Meter and Manufacturing Co., Baltimore, Md.... 34 CHATTANOOCA, TENN. and Fittings, 
The Schneider & Trenkamp Co., Cleveland, O.......... --. OQ 5 QYQYFe — In addition to a full assortment of Volumetric Governors, ete., 


Milwaukee Gas Stove Co , Milwaukee, Wis.. .............. 15 I am now making MERCURY PRESSURE Gov- 
| ERNORS of ail the usual sizes, adapted to use upon Gas 
| Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
| reputation of WILDER’S VOLUMETRIC GOV- 


| ERNORS will be given to the new line. They have been 


Utilize Your Cas Liquor. 













GAS FLOW COMPUTERS. 
Pr Sc I, Den accancccvencdunetsdscnccceccecces 15 


COIN WRAPPERS. 
Alvord & Co , Detroit, Mich............. 2.06 sPocceccees 15 


PATENTS. | 
H. B. Willson & Co., Washington, D.  ..........cee..eecese 18 


PHREECTION .... 


GAS STOVES AND APPLIANCES. 
We Make 105 Styles for 1894, Ranging from $1.50 to $250 List Price. 


CONSISTING OF 


GAS STOVES and RANGES. 

HOTEL RANGES, BAKERS and BROILERS. 
WATER HEATERS. 

FIRE PLACE GRATES. 

RADIATOR, SQUARE and ROUND HEATERS. 
LAUNDRY and TAILOR IRON HEATERS. 
HATTERS’ IRON HEATERS. 

KILNS FOR FIRING CHINA. 

KILNS FOR FIRING GLASS. 

COFFEE ROASTERS. 

MELTING and SOLDERING FURNACES. 


SEND FOR CATALOC. 


MILWAUKEE GAS SPOVE C0. 


One of Our Leaders. | Milwaukee, Wis. 
Bastern Salesroom and Warehouse, N.Y. City. 


Write to | — entire satisfaction. The price is very low, and but for a 
plete system of machinery adapted to this work, it would be 
STROH & ostUs, ‘Petieee, or | _Impossibie to se]] them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 

Mich, Ammonia Works, Detroit, Mich. “quality. 

















Not Ex- | thoroughly tested in many places during the past year, and have - 



































— Se ee 








ae eee eno tae ee. 








16 American Gas Light Zournal. July 2, 1894. 


THE HAZELTON OR PORCUPINE BOILER. F. BES REND, 


© SOLE IMPORTER OF THE CELEBRATED 
Is Superior to All Others in 


om German (Stettin-Didier) Clay Gas Retorts, 
Econo my, Safety, Durabil ity ; BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
Effi . i en Cy ‘ C a pac i ty , Stettin “Anchor” & “‘Eagle” Brand Portland Cement 
Quality of Steam Produced, he a it an sa 
Combustion of Fuel, Read, Holliday & Sons, Ltd. 
Accessibility for Internal and 


one No. 7 Platt St., N. Y. City. 
External Inspection™Cleaning. - 


SEND FOR CATALOGUE AND REPORTS OF TESTS. HYDRATED 


CORRESPONDENCE SOLICITED. 
THE HAZELTON BOILER GO., OXIDE OF IRON 
For Gas Purification. 





































Sole Proprietors and Manufacturers, 


No. 716 East 13th Street, New York, U.S. A. 


H| H 
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Analysis, Samples and Particulars on Applica- 
| tion. 


a | AIR COMPRESSORS 
THE CHEMISTRY OF ILLUMINATING GAS, ‘"surntestnat:Foraces, and every otter Purpose. 


COAL TAR PUMSGKS. 


Cable Address, “ PAILA,” New York. 
Long Distance Telephone, 1229--18th St., New York. ,4 

















Not Connected with any other Concern in the U.S. 





By NORTON H. HUMPHRYS. Price, $2.40. Cen coniiale 
— ee CLAYTON AIR COMPRESSOR WORKS, 
A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 26 Cortlandt Street, New York. 














RELIABLE GAD STONES AND RANGES FOR 1894. 


soy, Seer Seven Distinct Lines. 
Ninety-six Different Styles. 


Ranging in Price from $3.00 to $78.00. 


SEND FOR 1894 CATALOGUE OF GAS RANGES. 


WE HAVE ADDED AN ENTIRE NEW LINE OF CHEAP GAS RANGES FOR 1894, 


meee Also Five Lines with Side Broiler. 







<—_ 





New Designs and Improvements 
for 1894. The Largest and Most 
Complete Line Ever Manufactured 
under one name. 


THE SCHNEIDER & TRENKAMP CO. 


479-501 Case Ave., Cleveland, Ohio. 








Sole Manufacturers of Reliable Gas Ranges. 
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JEWEL GAS STOVES 


Are iF nequatled,— 


E"or 13904. 


178 Styles, 


Listing from 75 Cents to $68.00. 




















Senda for Catalog. 


Reduction in List. 


bOOrEG M. Clark & COMpaly, 


MAKERS, 


= ieitecaiks vanes. 149-161 Superior Street, Chicago. 








NAPHTHA TANK CONSTRUCTION A SPECIALTY. 


Gas Companies intending to erect 


Tanks for Naphtha Storage 


ought to communicate with 


CHRISTOPHER CUNNINGHAM, 














Proprietor of the 


Novelty: Steam Boiler Works. 





Best Material and Best Workmanship at Lowest Possible Rates. Refers by per- 
mission to the Boston Gas Light Company, tHe Worcester, Mass.., 
Gas Company, and dozens of others. 


Creenpoint Avenue and Newtown Creek, - - - BROOKLYN, N. Y. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. f RANK L. WILCOX. Treasurer. 


% BERLIN IRON BRIDGE CO. 


BURR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company, at Providenee, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated/iron. The building 
is ventilated by our lamuen Ventilator, extending the full length of the roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 





Write for Illustrated Catalogue. 








Office and Works, No. & Kailroad Avenue, East Berlin, Conn. 


H. C. SLANEY, 


PATENTS Siieeoacaas 






Petre, Maeinn cnmee «SP Luberty St. (Room 1), N.¥.city. Cras Hinpineer 
perience. We report whether patent can be | Plans, Estimates and Specifications furnished 


secured or not, freeofcharge. Our fee not due 
until patent isallowed. 3:2 page Book Free. 
O., Attorneys at Law, 


. B. WILLSON 
.. U. 8. Pat, Office. “WASHINGTON, D.C. Plans, Specifications and Estimates furnished for New 


The Gas En g i neer’ S oe | GEORGE R.ROWL AND, Works, Alteration or Extension of Old Plants. 


Laboratory Handbook. secede 
By JOHN HORNBY, F.1.C. ‘Draughtsman and Constructing Engineer. 


Price, $2.50. | Drawings, Specifications and Estimates furnished for the con 
A. M. CALLENDER & CO., 32 Pine Street N. Y. City. | struction of new works or alteration of old works. Special 
| Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 


attention given to Patent Office drawings. 
3 rc on = | Office, No. 245 Broadway, N. Y. City. 
- ~ | JOS. R. THOMAS, _ tsveratory, 127 rear 50 neaver) sun. ¥. 
a MMONIAGAL LIQUOR. AN- | wo. 32 Pine Street, N.Y. City. 
By Gzorez Lunar. Price $12.50. CONSULTING AND CONSTRUCTING To Gas Companies. 


* COMMnENGIn, vatces of cas | GAS Engineer ald Contractor, v-=ayzss.cer womens. wm sor eno 
COALS AND CANNELS. PLANS, SPECIFICATIONS, AND ESTIMATES 


A. GraHam. §8vo., Cloth. Price $38. 
yokes pcre onceitaantosnee *- | Contracts taken for all Appliances. 
A. M. CALLENDER & Cv., required at a Gas Works, 


82 Pine 8v.. N. ¥. Orry | Either far New Works or Extensions to Old Plants. | 


for new works, Coal or Water Gas, and 
for alterations and extensious. 


466 Sixth Street, Brooklyn, N. Y. 





























DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHREMIsgT. 





Formerly with the Continental Iron Works. 























| Also, SERVICE CLEANERS, DRIP PUMPS, and STREEIr 
MAIN PROVING APPARATUS. 


oOo. A GEFRORAER, 
248 N. Sth St., Phila., Pa. 
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AMERICAN METER CO. 





ESTABLI 


CHICAGO, 


SHED 1834. 


ST. 


JULY 


INCORPORATED i863. 


NEW YORK AND PHILADELPHIA, 


LOUIS, 
SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 


, 1894, 








|Table No. 2. 






































































































By Table 


January. . 
February.. 
March..... 
April..... 


WEE Fate dies 


October... 


"Tota... 





ero 
WENO ..0 a5 


August..... 
September... 





2 Table No. 1. || NEW YORK 
B FOLLOWING THE CITY. 

= MOON. ALL Nieut 
~ LIGHTING. 

A |E! night. extinguish.! Light. | Extin- 
A | 5 5 guish. 

| P.M. | A.M. 

Sun. | 1] 8.00 pm) 3.40 am) 7.30 | 3.15 . 
Mon.} 2} 8.00 | 3.40 = || 7.30) 3.15 
Tue. | 3} 8.00NmM 3.40 || 7.30) 3.15 
Wed.| 4| 8.00 | 3.40 7.30 | 3.15 
Thu. | 5} 8.00 3.40 7.30 | 3.15 
Fri. | 6| 8.00 | 3.40 7.30 | 3.15 
Sat. | 7} 8.00 | 3.40 7.30 | 3.15 
Sun. | 8/10.10 | 3.40 7.30 | 3.15 
Mon.| 9/10.30 FQ! 3.40 7.30 | 3.15 
Tue. | 10}10.50 3.40 7.30 | 3.15 
Wed. | 11)11.20 3.40 7.30 | 3.15 
Thu. | 12}11.50 3.40 7.30 | 3.15 
Fri. |13/12.30 4m 3.40 7.30 | 3.15 
Sat. |14| 1.10 3.40 7.30 | 3.15 
Sun. |15| 2.00 3.40 7.30 | 3.15 
Mon. |16|NoL. |NoL. || 7.20| 3.15 
Tue. |17|/No lL. Frmu|\No L. 7.20 | 3.15 
Wed.|18|NoL. 'NoL. | || 7.20| 3.15 
Thu. |19;) 8.00PM 9.50 pm) 7.20 | 3.15 
Fri. (20) 7.50 {10.10 7.20 | 3.15 
Sat. (21 7.50 10.30 7.20 | 3.15 
Sun. (22 7.50 10.50 Gea 3.15 
Mon. |23; 7.50 11.10 7.20 | 3.15 
Tue. 124 7.50 11.40 7.20 | 3.15 
Wed. |25) 7.50 Lge 12.00 7.20 | 3.15 
Thu. |26/ 7.50 12.30 am) 7.20 | 3.15 
Fri. |27| 7.50 | 1.10 jj 7.20} 3.15 
Sat. /28) 7.50 | 2.00 | 7.20 | 3.15 
Sun. |29| 7.50 | 4.00 || 7.20} 3.15 
Mon. |30| 7.50 | 4.00 || 7.10 | 3.30 
Tue. |31| 7.50 | 4.00 |) 7.10] 3.30 


| ' 


TOTAL HOURS LIGHTING 


DURING 1894. 


No. 1, 


Hrs. Min. 
. 244.10 
- 195.30 


By Table No. 2, 
Tirs. Min. 
January. ..423.20 
February. . .355.25 


. 206.20 | March... . .355.35 
169.40 | April ......298.50 
162.10 | May....... 264.50 
135.40 | June...... 234.25 
. 146.30 | July...... 243.45 


162.20 
174.10 
211.20 


2274.20 


August .... 280.25 
September. . 321.15 
October... .374.30 


November. . 221.00 | November..401.40 
December. .245.30 


| December. .433.45 


Total. ..3987.45 
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ROOTS’ 
GAS EXHAUSTERS. 


IN POINTS OF 


SIMPLICITY, DURABILITY, EFFICIENCY, 
ECONOMY OF POWER, NEATNESS OF DESIGN, 
MECHANICAL CONSTRUCTION, 


THEY ARE 


UNEQUALED. 





























































Inquiries Send 
Cheerfully for 
Answered. Catalogue. 
BYE-PASS »» GAS VALVES. 


Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Home Office, Connersville, Ind. Branch Office, 1405-10 Manhattan Bldg,, Chicago. 


S. S. TOWNSEND, Gen, Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 





























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 








n 





Standard ‘‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oll, or “‘ Distillates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








« 
. “ - © treameani> oo M8 3 “egal coe 7 Be BACs 5 Cones % ey S2CP . 
— - - a oe esis eae Oa = <3 2 pte eh Sr Gees wc Kays oyeee a hay. ; ‘ F wa 
Spatg CRONIN Pp LAL a Na i a NES RES shines 5 ce OP EE tac . ” 


RR IY ey 





PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 





~ Semen 





- « 
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THE WESTERN GAS CONSTRUCTION CO. 


ForT WayYNE, IND. 











Engineers & Builders. 


IMPROVED 
LOWE 


WATER GAS 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS, 


CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 
Etc., Etc. 











W. H. PEARSON, President. J. T. WESTCOTT, Gen’! Mang’r & Ti L. L. ee Chief Engineer. 
(Formerly with The United Gas improvement Co. ly with the United mprovement Co.) 


The ECONOMICAL GAS APPARATUS CONSTRUCTION CO, Lt 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Owners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best — of Water Gas manufacture now in use, and an apparatus 
of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to Fert of fuel and oil used, make per rath and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Plans and Estimates Furnished upon Application. 


Goal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hmne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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NATIONAL GAS«= WATER Go., 


218 La Salle St., Chicago, Iil. 








HENRY C. REW, President. N. A. McCLARY, Secretary. IRWIN REW, Treasurer. E. E. MORRELL, Engineer. 


Builder and Operator ofr Gas works. 





SOLE OWNER OF THE 9 SOLE OWNER OF THE 
REW APPARATUS, | MORRELL APPARATUS, 
FOR THE MANUFACTURE OF CARBURETED WATER CAS | FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. ° AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ‘ * Yothin, 


substitute for lime. We guarantee a large saving, both in cost of material and labor 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass~Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO, No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY, TRON MASS 


Successors to WILBRAHAM BROS., For Gas P ification. 


Philadelphia. Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOON CAS GOVERNOR. Greenpoint Chemical Works, 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or | Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


engin Leh peenten DOUGLAS’ FERRIC OXIDE 


For Gas Purification 
Wilb h C B=zh ¢ Is a superior natural Hydrated Oxide of Iron. 
ra am as aus ers, Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Sron, containing no sawdust, thus effecting 
BAKER ROTARY PRESSURE BLOWERS, © s=vav tit vie oe omnes 
j furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Amd Rotary Piston PTDL PS. | puuintormation, wien reterences to many us:rs, and prices 


delivered in any locality, furnished on application to 


Catalogues and Prices on Application. H.W. Douglas ("Gas Company) ANN Arbor, Mich. 
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monsoons. PE RAINS re'd co., 


F. SEAVERNS. 


228 & 229gProduce H=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 

Clinch Valley Gas Goal, and the 

Qld Kentucky Shale, tor guriching Purposes. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more ¢elivered at any required point in the United States or Canada. 








SCIENTIFIC BOOKS. 





KING'S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THomas Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. DIBDIN. $3. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by PROF. THORPE. $3.50. 


THE GAS WORKS OF LONDON, by CoLBURN. 60 cents. 





HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 


The above will be forwarded by 


THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. | 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Sua@. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND.AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOoNnEY. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
Victor VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. Burns. $1.50, | 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY | 
ADAMS. $2.50. 





FUEL AND ITS APPLICATIONS. $7.50. 


express, upon receipt of price. 


NEWBIGGING'S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONS. RUCTION. BARKER. $5 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 
ARC AND GLOW LAMPS, by J. MAIER. Illustrated. $3. 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
ACCUMULATORS, by Sir D. SALOMONS. $1 50. 
DYN. %.O BUILDING, by F. W. WALKER. 80 cents. 


ELECT? CAL TABLES AND FORMULA, by L. CLARK 
R.sABINE. $5. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
FORBES. Paper. 40 cents. 


ELECTRIC LIGHT PRECAUTIONS, by K. Hep@es. {Illus 
trated. $1. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 




















July 2, 1894. American Gas Light Zournal, 25 
The Despard Gas Coal Co. pects Bi 
aa albmanih PENN GAS COAL CO. 
DESPARD GAS GOAL, OFFER THEIR 


AND MANUFACTURERS OF 


COKE. 


MINES, = - £Clarksburgh, Harrison Co., West Va. 
WHARVES, - > = Locust Point, Baltimore, Md. 
44 South Street, Baitimore, Md. 


OFFICE, = = 


ROUSSEL & HICKS, t aguas BANGS & HORTON 
71 Broadway, N. Y. 





ENRICH YOUR GAS 





“Bear GREEK” CANNEL 


14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS LAW” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent { 


Ae M. CALLENDER & CO.. 32 Pine St., N.% 




















*l60 Congress 8t., Boston. 


Coal, Carefully Screened =: Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South oe N. J. 














EDMUND H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMs, Sec. 


THE WESTMORELAND COAL 00 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoiInNTsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SSENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
|Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, ound ws tabnmnn od St., Phila., Pa. 


THE SUN OIL CO., 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
‘Trolcdo, O., and Pittsbureh, Pa. 

















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited 





GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK, 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER, Prest. Cuas. E. GAUTIER, Sec. & Treas. 
CHas E. Gregory, V.-Prest. Davip R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Officc, 88 Van Dyke St., Brooklyn, N.Y. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


® FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


jj-ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 














CVRES. BORGUER. 


Fire Brick 
AND 
-CLtay RETORTS#: 





















Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P. 0. Box 372. 


Successor to WiIiLLIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S&S. 








HENRY MAURER & SON, 
ncTanT Walk 


Clay Gas Retorts, 


BEN CEH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 








In Casks, 400 to eo pountanet’ 

n 8, pounds, at 5 cents ind. 
In Kegs, 100 to 200 be a... <e Se 
In Kegs less than 100 “ Toe “ 


Cc. iL. GHEROULD & CO., 


ist St. & 3d Ave., Mount Vernon, N.¥- 
Western Agent, H. T. GEROULD, Centralia, Ils. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kioenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. AvGusT LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
mey Tops. Drain and Sewer Pipe (from 
2 te 30 inches) Baker Oven Tiles 
13x 13x23 and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sele Agents the New England States, 








King’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 


and of Gas Cooking and Heating Appliances. 


A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6... 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





x Gas Apparatis, * 





118 Farwell Avenue, Milwaukee, Wie. 








Special Trays for Iron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


y pam 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 





brisTou's | PRESSURE GAUGE, ©@stolder Tank Construction, Etc. 


profitable to consult W. C. Whyte. who for over 
For Continuous Records of 30 years has made a specialty of 


Street Gas Pressure. Tank Excavation & Mason Work. 








, Fifty tanks now in operation show the sort of work done. 
’ Simple in Construction, 


Accurate in Operation, W. C. WHYTE, 136 Lib:rty St ’ New York. 


Low in Price, 








sou Fu ouremtet:| —GACHOLDER TANKS AND 
THE BRISTOL CO.'GAS WORKS MASONRY COMPLETE, 


Waterbury, Conn. 





Plans prepared and Estimates furnished at short notice 
Received Medal at World’s J. P. WHITTIER, 
Columbian Exposition. 70 Rush St., Near Division Ave., Brooklyn, N. ¥. 














FLEMMING’S 
Generator-Gas Furnace 





Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 
ASSN | pn en tne ce 


AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & CO. 
32 Pime Street, N. ¥ 


Bartlett Street Lamp Mfg. Co. 
| , 


MANUFACTURERS OF 
Globe Lamps, 
FOR 
Streets, Parks, Public 


Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street Lamps.) c.sce ana wateerco.n, 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - N.Y. CITY 


Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N. Y. and Posts will do well to communicate with us. 











FParson’s Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATER 


PARSON’S TAR~ BURNER 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET-TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 











H. E. PARSON. Supt., 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 

















a. | 


Tubular, Pipe and Sinuous Friction 


CONDENSERS 


of all Sizes. 


Single, Double and Triple-Lift 


GASHOLDERS 


of any Capacity. 


RK KX 

















| STEEL TANKS for GASHOLDERS, IRON ROOF FRAMES and FLOORS. : 





Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 


SPECIAL NOTICE. 


To Gas Companies and all Users of Valves: 











We have just increased our facilities for the manufacture of VALVES, and are prepared to furnish 
you, at very low prices, all kinds of 


Hub and Flange, 
Single and Double Gate, 
and Quick-Opening Valves, 


from 3 inches to 24 inches in diameter. Our Valve is protected by patents, and is equal, and in a great 
many respects superior, to anything now on the market, and a trial will substantiate all our claims. We carry 
a stock of each size on hand, and can usually ship orders on date received. 


Write for price list and discount. 


KERR MURRAY MANUFACTURING CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


Baltimore. RAC. 
Triple Double, & Singie-Lif . —— on ACERT PURIFIERS. 


GASHOLDERS. CONDENSERS. 
(ron Holder Tanks, / ubb 








nia Scrubbers, 
cacBisam = BENCH CASTINGS 
Cirders. OIL STORAGE TANKS. 


BEAMS. See Boilers. 


The Wilkinson Wa er al Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


nah NEW YORK MARINE PAINT CO. 
LUDLOW VALVE MPG, (0,,| Stccesso= % TRACY & SrADDEN. 











MANUFACTURERS 0 ya 
VALVES, Ets, 


Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, Salles OF So 


Water, Steam, Oil and Ammonia. 
PECULIARLY ADAPTED 
PAINT “"" Holders 


And all Ironwork about Gas Works. 
POoOUGHHEEPStIizEi, i. - we « 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING 60,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete. 


- Also, Gate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 
Works & Ger’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 





























SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Yalves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N.Y. 





















































30 American Gas Light Aournatl. July 2, 1894 


retin ween toe §~ sR. D. WOOD & CO. “ews, 
: 400 Chestnut Street, PHILADELPHIA, PA. 


BUILDERS OF 


GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks. 








MANUFACTURERS OF 


CAST IRON PIPE | 


THE M ITCHELL. “SCRU BBER | PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 
(PATENTED) CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. PATENT FREEZING PREVENTER 


FOR GAS HOLDER CUPS. 
THE HOPPER AUTOMATIC GAS GOVERNOR. 
BENCH WORK. 




















THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
PLATE GIRDERS. | neavy LoAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 
LAMP POSTS, VALVES, ETC. 





IRON FLOORS AND. ROOFS. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0FFicts= Bridge & Ogden Sts., Newark, N. J. 














The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Exolders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 
Frice $1. . 


A. M. CALLENDER & CO.. No. 82 Pine Street, New York. 
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GAS WORKS APPARATUS AND CONSTRUCTION, 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(Successors TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & ilth Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 
PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N. J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Plain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 
of New or Alteration of Old Works. 





H. RANSHAW, Prest. & Mangr. Ww. Stacey, Vice-Prest. T.H. Brircn, Asst. Mangr. R. J. TARv«n, Sec. & Treas. 


STAcH YY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works. 
Rolling Mill Machinery and Heavy Castings a Specialty. 


FOUNDRY: WROUGHT IRON WORKS: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street, 


Cincinnati, Ohio. 


12. DEILY & FOWLER, |}! 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDVDVERS, 


Single and Telescopic. 


EXolders Built 18sec to 18902, Inclusive 
Galveston, Texas. (3d.) Malden, Mass. Lancaster, Pa. (3d So. Bethlehem, Pa. (2d) 














Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New ** Vassar College,”’ N. Y 
Brunswick, Ga. Norwich, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, W. T. Binghamton, N. Y. Tacuma, Wash. Cumberland, Md. 

New Rochelle, N. Y. San Diego, Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines. Ia. 

Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brovklyn, N, Y. 

Lynn, Mass. (2d) New York, N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d 
Little Rock, Ark. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 
Irvington, N. Y Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass. Bridgeport, Conn. (2d) 
South Boston, Mass. — Mass. Washington, D. C. Woonsocket, R. L. Sing Sing, N. Y. 

Rye, N. Y. (2) ta Cruz, Cal. Newport, R. I. (2d) Simeoe, Can. Exeter, N. H. 

Staten Island, N. Y. (2d) tre. Pa. (24) Pittsfield, Mass. (2d) Wilkes-Barre. Pa., ons 
Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (24) Lynn. Mass. (2d) (GasCo 











ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn. 











IN oOo. 


WM. HENRY WHITE, 


32 Pine Street, - - - 


New York City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


Plans and Estimates Furnished. 
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Woods Gas Scrubbing and Enriching Apparatus. 


32 American as Light Zournal. 














End Elevation. Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these iluminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y. City 
“STANDARD” WASHER-SCRUBBER 


The only apparatus that will remove ALL the ammonia and one- 
third of the Carbonic Acid and Sulphureted Hydrogen from Coal 


Gas, 


of these machines, capable of dealing with 75,082,000 cubic feet of 
gas daily, have been erected in the United States, and 456 in Great 
Britain. The “Standard” will save 25 per cent. to 35 per cent. on 
the investment through the sale of ammonia. 


GEORGE SHEPARD PAGE’S SONS, 


NWTo. GS Wall Street, = = = New Work City. 


FIHELDS ANALYSIS 


E"or the Wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Gas Lt. and Coke Co., London. 
| Price, $5. For Sale by. | 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 








“Standard Washer-Scrubber, 


Kirkham, Hulett & Chandler's 
Patent, 





BUILT BY 
ISBELL, PORTER COMPANY, 
245 Broadway, N. Y. 






"WATER OUTLET 





i 
Estimates Furnished on Application. 
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GAS AND WATER PIPES. 





GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 


Columbus, Ohio. 











JOHN Fox, 


160 Broadway, N. Y. 


“CASTIRON GASEWATERPIPE 





SPECIAL CASTINGS, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Etc., Ete. 


General Foundry and Machine Work. 


FLANGE PIPE, 





/WARREN FOUNDRY 


Established 1856. 








M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 


Oficc, Corbin Building, 192 Broadway, N. Y. 


- New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FoRTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 









AND MACHINE 6CO., 


Works at Phillipsburgh, N. J. 




















GEORGE ——- Manger. & Treas., Emaus, 
JOHN DONALDSON, Prest , he ildg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 











THE ADDYSTON PIPE AND STEEL COMPANY, 


CINCINNATI, OHIO. 


Purifiers, Condensers, Serubbers & Center Valves 
SPECIALS, FLANGE PIPE, AND LAMP POSTS. 


CAST IRON. 


Pir. 























C. N. PAYNE, 
Prest. 


J.B. WALLACE, | 
Supt. Pod 


F. H. PAYNE, 
Sec. and Treas. 


———— 





== 
ie vivrveteree eee,” 
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Special 


METRIC METAL GO., 


MANUFACTURERS OF 


fry (las Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. 





Agts. MCELWAINE-RICHARDS CO., 62 4.64 W. Maryland St., Indianapolis, ind 


=F PEPREEPPEEHTELEDLE 
|| = - = = 


Factory 
and Office 


Erie, Pa. 














| ESTIMATES FURNISHED 
ON APPLICATION. 
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NATHAN Tmt TUES, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - ° Manager. 








MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 





Established 1849. 


With the best facilities for | METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturing, is enabl 


and neh las promptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 
“Success” and “Perfect” Gas Stoves. 


Histabliashed 18409: 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and fry fas Meters, 


STATION METERS, METER PROVERS, 
ASEPHRIMENTAL METERS, SHOW OR GLUAZED METERS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 







































> 
PtP Ee 


eh. | Cox’s Gas Flow Computer. 


cOX's 

frog CAS-FLOW 
COMPUTER. 
° 





° 1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

8. When the required discharge and the length of pipe are given, the pressure corresponding to 
any «diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 






It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


O} A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 
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GAS METERS. 












GAS METERS. GAS METERS. 








WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established |1834. Incorporated 1863. 


WET AND DRY GAS METERS. mk RESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


A i a 
Manufactories: GAS STOVES. ee pi nea wae 
SUGG’S “STANDARD” ARGAND BURNERS, ‘ ° nton Street, Chicago. 
CRS. rent. Ae Oh... Be. SUGG’S ILLUMINATING POWER METER, 

Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Measuring” Drum. 


810 North Second Street, St. Louis. 
222 Sutter Street, San Francisco, 








EELME & MceciLHENN ,:, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 

REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Eastablished 1854. 





a 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











A CONVENIENT 


BINDER for the JOURNAL, | 1e American Gas Engineer 


STRONG. 


ws nd Superintendents Handbook. 





SIMPLE 





CHEAP. By WM. MOONTHY. 
HANDSOME. le 

Price, $1. 

it 5 SSO Pases, Full Gilt Morocco. F rice. $8.00. 
A.M. Callender 





& Co., 
32 Pine st., 


vxoy/A. M. CALLENDER & CO., 32 Pine St., N. Y. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


“ 33d and Walnut Streets, Philadelphia, 
New York, 18 Vesey St, Boston, 19 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 








This Space belongs to 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 





52 Dey Street, New York. 


75 North Clinton Street, Chicago. 








